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1.0 INTRODUCTION 

1.1 PURPOSE 

This Field Operations Plan (FOP) i s  being issued as part of a RCRA Facility Investigation (RFI) and 

Corrective Measures Study (CMS) for the Department of the Navy, Atlantic Division for the Marine 

Corps Air Station (MCAS), Cherry Point, RFI Units5,10,16, and 17, in response to a request by the 

Department of the Navy. This FOP was prepared under contract N62470-84-C-6886 and will be 

implemented under contract N62470-904-7635. As specified in the Draft Work Plan, Revision 1, 

(Work Plan) (NUS, updated May 1990), which outlines the technical scope and schedule for Phase I RFI 

and CMS activities, preparation of the FOP is  designated as Subtask 1.3 in the Work Plan and is 

included under Task 1, Project Planning. The activities described in this document generally fall under 

Task 3, Field Investigation, in the Work Plan, as well as Task 4, Sample Analysis and Data Validation. 

The FOP for Phase I work includes sampling and analytical objectives; the number, type and location 

of all samples to  be collected during the field investigation; site-specific quality assurance 

requirements; and detailed procedures for field activities. The field activities specified in the FOP are 

based upon data gaps identified from evaluating the results of previous sampling activities (discussed 

in Section 1.2). The sampling and analytical procedures outlined in  this FOP will provide data needed 

to  define present and future risks t o  human health and the environment, associated with 

contamination at the MCAS, as well as to  evaluate potential remedial alternatives. 

Included in Appendix 0 of the FOP is the Health and Safety Plan (HASP). The HASP includes site- 

specific information on health and safety requirements, a hazard assessment, training requirements, 

monitoring procedures for site operations, safety and disposal procedures, and other requirements. 

1.2 BACKGROUND 

The Work Plan for RFI Units 5, 10, 16 and 17 was initially prepared as part of the Installation , 

Restoration Program (IRP) at MCAS, Cherry Point, North Carolina. The first program objective was to 

collect and evaluate historical evidence indicating existence o f  pollutants that may have 

contaminated the installation or that pose an imminent health hazard on or off the facility. The 

Initial Assessment Study (IAS) (Water and Air Research, Inc., March 1983), which is essentially 

equivalent t o  a Preliminary Assessment conducted by the EPA under the Superfund Program, 

accomplished this goal by identifying 14suspect units. The second objective of the program was to  



determine via sampling and analysis activities whether specific toxic and hazardous materials 

identified in the IAS, and possibly other contaminants, exist in concentrations considered to be 

hazardous. The Remedial Investigation Interim Report (NUS, November 1988), known previously as 

the Verification Step Report, summarized the installation of monitoring wells; sampling and analysis 

of groundwater, soils, and sediments; and data evaluation. As a result, the report i d e n t i f i e d ~ ~ l  

Units 5, 10, 16, and 17 as contaminated and requiring additional investigation. 

Subsequent t o  these units being identified by the Navy as areas of concern, a Consent Order 

under 3008(h) was issued to  the Navy by the EPA. This order requires that work be conducted under 

the auspices of RCRA. Because o f  this, RCRA terminology has been incorporated into this FOP 

(i.e., RCRA Facility Investigation, Corrective Measures Study, RFI Unit, etc.). The balance of project 

activities will be conducted t o  comply with the requirements of the Consent Order. 

1.3 SITE LOCATION AND DESCRIPTION 

The Marine Corps Air Station (MCAS), Cherry Point i s  part of a military installation located in 

southeastern Craven County, North Carolina, just north of Havelock. The site is located on a 

11,485-acre tract of land bounded on the north by the Neuse River estuary, the east by Hancock 

Creek, and the south by North Carolina Highway 101. The irregular western boundary line lies 
( I  

approximately 314 mile west of the Slocum Creek. The entire area i s  located on a peninsula with Core 

and Bogue Sounds to  the south. Refer t o  the vicinity map shown in Figure 1-1, which also identifies 

outlying parts of the military installation, such as the Marine Corps Auxiliary Landing Field (MCALF) 

Bogue, Marine Corps Outlying Landing Field (MCOLF) Atlantic, and Point of Marsh Bombing Range. f 

Summaries of the site history, environmental setting, and existing contaminant data are included in 

the Work Plan (NUS, May 1990), more detailed site information can be found in the following 

documents: 

\ 

IAS Report (Water and Air Research, 1983). 

Remedial lnvestigation lnterim Report (NUS, November 1988). 

Hydrogeologic Setting, Water Levels and Quality of Supply Wells at MCAS, Cherry Point 

(Lloyd and Daniel, 1988). 

Hydrogeologic and Water-Quality Data From Well Clusters Located Near the Wastewater 
I 

Treatment Plant (Murray and Daniel, 1988). I 
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Results-Groundwater Assessment (Environmental and Safety Designs, Inc., 1988). 

Soil Sampling and Analysis, 100,000-Gallon Tank Site (General Engineering Laboratories, 

1 988). 

Figure 1-2 presents a location map identifying the four RFI Units of concern within the MCAS vicinity; 

RFI Units 5, 10, 16 and 17. The following subsections describe these specific units. 
I 

1.3.1 RFI Unit 5 - Storaqe Tanks for Waste Petroleum. Oil, and Lubricant (POL) 

RFI Unit 5 consists of Tank No. 1771 (100,000-gallon capacity) and the immediate area. It is adjacent r 

t o  a dismantled steam power plant and Slocum Creek. The potentially contaminated area includes a 

20-foot-wide strip around Tank 1771 and a 30-foot-wide strip, 150 feet long, between the tank and 

Slocum Creek. However, Tank No. 1771 has not been definitely identified as the source of 

contamination. Also located in the area is Tank 1129, a 1.5-million gallon tank previously used for 

No. 6 fuel oil storage. This tank is no longer used and is scheduled for demolition in the near future. 

Figure 1-3 shows the general unit configuration. 

1.3.2 RFI Unit 10 - Old Sanitarv Landfill 

RFI Unit 10 is an old sanitary landfill located west of Roosevelt Boulevard and south of the Sewage 

Treatment Plant, as shown in Figure 1-4. The unit i s  bisected by Turkey Gut and lies adjacent to  

Slocum Creek. This landfill, which received all waste types generated at MCAS, Cherry Point, covers 

approximately 40 acres. 

1.3.3 RFI Unit 16 - Landfill at Sandv Branch 

RFI Unit 16 is a landfill located on Slocum Creek adjacent t o  and just south of Sandy Branch. Based on 

1949 aerial photography, an approximate 11-acre area was used for what appeared to be a storage 

yard. Figure 1-5 depicts the general arrangement of the unit. 

1.3.4 RFI Unit 17 - Defense Reutilization and Marketina Office (DRMO) 

RFl Unit 17 i s  a waste storage facility located south of Building 155, as shown in Figure 1-6. I t  includes 

an area of approximately 1 acre and an associated drainage ditch perpendicular t o  the railroad. The 

ditch flows east toward Schoolhouse Branch which then flows t o  Slocum Creek. 
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2.0 UNIT-SPECIFIC FIELD INVESTIGATION ACTIVITIES 

This sections outlines the various field investigation and sampling activities for RFI Units 5, 10, 16, 

and 17 asfollows: 

a Section 2.1 - RFI Unit 5 Field Activities 

Section 2.2 - RFI Unit 10 Field Activities 

Section 2.3 - RFI Unit 16 Field Activities 

Section 2.4 - RFI Unit 17 Field Activities 

The discussion in these sections focuses on hydrogeologic investigation and media sampling activities 

that are unique to each RFI Unit. General drilling and sampling specifications that are common to all 

RFI Units are discussed in Section 3.0, Sampling Procedures and Field Investigation Operations. For 

example, location-specific information such as soil boring depths, is included in this section, whereas 

drilling methods common to all soil borings are presented in Section 3.0. 

2.1 RFI UNIT 5 FIELD ACTIVITIES 

2.1 .l Survevina Operations 

The locations of all new soil borings and monitoring wells will be surveyed following their 

installation. A total of 18soiI borings (5801-5B18) and 4 monitoring wells (5GW08-5GWll), shown in 

Figures 2-la and 2-lb, will be surveyed. In addition, the relative positions of the following items will 

be observed and recorded in the field notebook: 

Tank 1771. 

Tank 1 129. 

Dismantled Building 90. 

Transformer station. 

Drainage swales. 

Vegetated areas. 

Shoreline. 

Area of partial remediation of PCB-contaminated soils (Navy personnel will identify this 

area to  NUS sampling team). 



2.1.2 Drillina Operations 

2.1.2.1 Soil Boring Installation 1 

A total of 18 soil borings will be installed at RFI Unit 5. The locations of the proposed soil borings are 

shown in Figures 2-1 a and 2-1 b. One or more samples will be collected from each of the borings for 

chemical analysis. None of the 18 soil borings at RFI Unit 5 will be converted to  monitoring wells. All 

of the borings will be backfilled with bentonite following sampling. Additional drilling procedures 

are presented in Section 3.3.3. Soil boring numbers, depths, and location descriptions are shown in 

Table2-1. Most of the soil borings shown in Table2-1 are relatively shallow (3to 8feet), since the 

purpose of these borings is to obtain subsurface soil samples for chemical analysis. Soil borings 5B01, 

5B02, 5803, and 5B04 are drilled to  deeper depths (approximately 40feet) in order to locate the 

depth of the confining layer. Split-spoon sampling intervals for the borings are given in 

Section 2.1.3.3. 

2.7.2.2 Monitoring Well Installation and Testing 

A total of 4 new monitoring wells will be installed at RFI Unit 5. The locations of the proposed 

monitoring wells are shown in Figures 2-1 a and 2-1 b. No split-spoon soil samples will be taken during i 
installation of the well borings. Additional monitoring well construction/installation procedures are 

presented in Section3.3.4. Monitoring well numbers, depths, well screen intervals, and location 

descriptions are presented in Table 2-2. One round of samples will be collected from the new wells 

(and existing wells) for chemical analysis as described in Section 2.1.3.1. Well development and 

aquifer testing (slug tests), will be performed on each new well as described in Sections3.3.5 

and 3.3.6, respectively. One round of synoptic water-level measurements will be obtained from all 

existing wells (5GW01-5GW07) and new wells (5GW08-5GW11) within a 4-hour period as described in 

Section 3.3.7. A second round of water-level measurements will be performed on each new well 

within a 24-hour period as described in Section 3.3.7. Continuous water-level monitoring will also be 

performed on one of the new wells for a 1 -week period as described in Section 3.3.7. A summary of. 

the monitoring well installation and testing activitiesfor RFI Unit 5 i s  given below: 

Install four shallow monitoring wells (5GW08-5GW11). 

Conduct a slug test on each new well. 

Obtain synoptic water-level measurements from all wells within a 4hour period. 

Obtain a second round of water-level measurements from new wells within a 24-hour ( 

period. I 
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TABLE 2-1 

RFI UNIT 5 
SOIL BORING INSTALLATION DETAILS 

MCAS, CHERRY POINT, NORTH CAROLINA 

(1) Boring depth is  depth to which auger is drilled; does not include additional depth 
of any split-spoon or thin-wall tube samples taken at bottom of bore hole. 

(2) Boring will be drilled to depth of confining layer (approximately 30-50 feet). 

Location 

Soil gas location No. 4 

Soil gas location No. 14 & 1 5 

Soil gas location No. 82 

Near Tank No. 1771 

Near Tank No. 1771 

Near Tank No. 1771 

Near Tank No. 1771 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Between Tank No. 1771 and Slocum Creek 

Near oillwater separator 

Near oillwater separator 

Background 

Soil Boring 
Number 

5801 

5B02 

5B03 

5B04 

5805 

5806 

5B07 

5808 

5B09 

5B 10 

5B11 

5B12 

58 13 

58 14 

5B15 

58 16 

5817 

58 18 

Boring (Auger) Depth(l) 
(Feet) 

40 (approxirnate)(z) 

40 (approximate)(-?) 

40 (approximate)(z) 

40 (approximate)(z) 

8 

8 

8 

3 

3 

3 

3 

3 

3 

3 

3 

8 

8 

8 



TABLE 2-7 

RFI UNIT 5 
LABORATORY ANALYSIS OF SEDIMENT SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) CLP - Contract Laboratory Program. 
(b) Does not include QAJQC samples (see Section 3.2.2). 

Total Number 
of Analysedb) 

6 

6 - 

DQO 
Level 

C 

E 

Parameter 

PCBs 

Total Organic Carbon 
(TOC) 

Analytical 
Method 

CLP(a) 

SW 9060 



2.1.3 Media Samplina O~erations 

The following media will be sampled at RFI Unit 5: 

a Groundwater 

a Floating product (if encountered) 

a Subsurface soil 

Sediment 

The sample identification system used for the media i s  presented in Section 3.2.1. Sample handling, 

packaging and shipping, and documentation are discussed in Sections 3.2.2, 3.2.3, and 3.2.4, 

respectively. With respect t o  the quality of data needed to  support the RFI and CMS activities, a Data 

Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described 

in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the 

Department of the Navy Requirements for Quality Control of Analytical Data." 

2.1.3.1 Groundwater Sampling 

One round of groundwater samples will be taken from six existing wells (SGW01, SGW02, SGW03, 

5GW04, SGW05, and 5GW07) and four newly installed wells (SGW08, 5GW09, 5GW10, and 5GW11). 

Groundwater sampling locations are shown in Figures 2-la and 2-1 b. The laboratory analysis of 

groundwater samples is summarized in Table 2-3. All of the monitoring wells will be analyzed for the 

following parameters: 

a TCL volatiles 

a PCBs 

a Total Suspended Solids (TSS) 

Total Petroleum Hydrocarbons 

In addition t o  the parameters listed above, groundwater from wells 5GWO1,5GW08, 5GW09,5GW10, 

and 5GW11 will be analyzed for: 

Total Organic Carbon (TOC): 



TABLE 2-3 

RFI UNIT 5 
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

Parameter I Analytical 
Method of Analyses (c) I 

TCL Volatiles(a) I CLPW I c l  10 1 
-- 

PCBs I CLP(b) C I 10 I 
Total Suspended Solids 
(TSS) 

I EPA 160.2 I E 1  lo 1 

Total Petroleum 
Hydrocarbons 

Total Organic Carbon 
(TOC) 

(a) TCL = Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Does not include QAIQC samples (see Section 3.2.2). 
PCBs Polychlorinated biphenyls. 
(1) Wells 5GW01, 5GW08, 5GW09, SGW10, SGW11 (one sample per 

well). 

EPA415.1 E 5 (1) 



If a floating product layer is detected in the shallow monitoring wells (5GW07, 5GW08, 5GW09, 

5GW10, 5GW1 I ) ,  samples of the floating product will be collected and analyzed as described in the 

following section. 

2.1.3.2 Floating Product 

If a floating product layer is detected in any of the shallow monitoring wells (5GW07, 5GW08, 

5GW09, 5GW10, 5GW1 I), a sampleof the floating product will be collected from that well and 

analyzed for the parameters listed in Table 2-4. 

2.1.3.3 Subsurface Soil Sampling 

Details of split-spoon sampling and analyses are summarized in Table 2-5 for the 18 soil borings 

drilled at RFI Unit 5. Laboratory analyses of the subsurface samples are also outlined in Table 2-6. 

Soil sampling locations are shown in Figures 2-1 a and 2-1 b. Overburden drilling procedures and 

subsurface sampling guidelines are given in Section 3.3.3. 

As shown in Table2-5, laboratory analyses will only be conducted on the shallow subsurface soil 

samples (10 feet or less). With respect t o  the four borings that are to  be drilled to the confining layer 

(5801, 5802, 5803, and 5B04), the deeper split-spoon samples wil l  be taken for lithologic description 

only, in order to  locate the depth of the confining layer. Because the depth of the confining layer 

may vary throughout RFI Unit 5 (approximately 30-SOfeet), the exact number and depths of the 

split-spoon samples required to locate the confining layer will be determined in the field by the site 

geologist. For Soil Borings 5801-5804, following collection of the shallow soil samples for laboratory 

analyses (0-10 feet), the next split-spoon sample will be taken at approximately 28-30 feet to  locate 

the confining layer and then at 5-foot intervals, as shown in Table 2-5. 

2.1.3.4 Sediment Sampling 

A total of six sediment samples will be collected from Slocum Creek in the vicinity of the oillwater 

separator outfall. The six samples will be taken from three transects perpendicular to  the bank of 

Slocum Creek approximately 100feet apart. The three transect locations are shown in Figure2-1 b 

and are organized as follows: 

Two samples will be taken upgradient of the discharge point. 

Two samples will be taken at the discharge point. 

Two samples will be taken downgradient of the discharge point. 



TABLE 2-4 

RFI UNIT 5 
LABORATORY ANALYSIS OF FLOATING PRODUCT SAMPLES (OPTIONAL) 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) CLP - Contract Laboratory Program. 
(b) Does not include QA/QC samples (see Section 3.2.2). 
(c) One sample per well wil l  be taken only i f  floating product is 

encountered in that well (maximum 5 total samples). 
PCBs Polychlorinated biphenyls. 
TBD To Be Determined. 

Total Number of 
Analyses (b) 

5(c) 

5(c) 
- 

5(c) 
2 

5(c) 

5(c) 

DQO 
Level 

C 

C 

E 

E 

E 

Parameter 

PCBs 

British Thermal Unit 
(BTU) 

Flashpoint 

Density 

Viscosity 

Analytical 
Method 

CLPW 

ASTM D3286 

TB D 

TB D 

TB D 



TABLE 2-5 

RFI UNIT 5 
SUBSURFACE SOIL SAMPLING DETAILS 

MCAS, CHERRY POINT, NORTH CAROLINA 

Soil Boring 
Number 

1 

5801,5802, 5803 

5804 

5805,5806,5807 

5808,5809,58 10, 
581 1 

Sample Type 

Split-sp00n 

Spl it-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split spoon 

Split spoon 

Split spoon 

Split spoon 

Split spoon 

Split spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Split-spoon 

Spl it-spoon 

Sampling 
Interval 
(Feet) 

o.5 _ 2,5 

28 - 30(1) 

33 - 35(1) 

38 - 40U) 

0.5 - 2.5 

3.0 - 5.0 

5.5 - 7.5 

8.0 - 10.0 

28 - 30(1) 

33 - 35U) 

38 - 40(1) 

0.5 - 2.5 

3.0 - 5.0 

5.5 - 7.5 

8.0 - 10.0 

1.0 - 3.0 

1 .O - 3.0 

1 .O - 3.0 

1.0-3.0 

1 .O - 3.0 

1 .O - 3.0 

1 .O - 3.0 

3.0 - 5.0 

Analysis (Per Sample) 

TCL volatiles, PCBs, Total Petroleum 
Hydrocarbons (TPHs) 

None 

None 

None 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

None 

None 

None 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

Full TCL organics and metals plus TPHs 

TCL volatiles 

PCBs 

Total Petroleum Hydrocarbons (TPHs) 

Total Organic Carbon (TOC) 

Density 

Grain size 

British Thermal Unit (BTU) 

TCL volatiles, PCBs, TPHs 



(1) Actual sampling interval and number of split-spoon samples will be determined in the 
field by site geologist. 



TABLE 2-6 

RFI UNIT 5 
LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

Total Organic Carbon I SW906C 

Full TCL Organics and 
Metals* 

TCL ~ o l a t i  les(b) 

PCBs 

I Agronomy No. 9 1 E 

Grain Size I ASTMD422 1 E ( 4 ( ' )  1 

Total Number of  
Analyses(c) 

British Thermal Unit I ASTM D3286 I E I 4 (4) I 

DQO 
Parameter 

CLPw 

CLPM 

CLP(a) 

Analytical Method 

CLP = Contract Laboratory Program. 
TCL = Target Compound List. 
Does not include QNQC samples (see Section 3.2.2). 
Full TCL Organics and Metals are proposed for soil samples associated with 
RCRA closure of Tank 1771. Field QNQC samples have been estimated for 
planning purposes. 
Four each from 5804-5807 and 5816-5818. 
Two each from 5808-581 5, one each from 5801,5802,5803. 
One each from 5808-5815 (1-3 foot interval). 
One each from 5808-581 1 (1 -3 foot interval). 
One each from 5801-5803, four each from 5B04-5007 and 5816-5818, and 
two each from 5808-58 15. 

C 

C 

C 

Total Petroleum 
Hydrocarbons 

28 (1) 

19 (2) 

19 (2) 

SW3550lEPA 418.1 E 47 (5) I 



At each transect, a sample will be taken 2 feet and 4 feet from the edge of the bank. Specific 

sediment sampling procedures are discussed in Section 3.4.3. Laboratory analyses for the six samples 

are summarized in Table 2-7. 

2.2 RFI UNIT 10 FIELD ACTIVITIES 

r 

2.2.1 Survevina Operations 

The locations of all new soil borings and monitoring wells will be surveyed following their 

installation. A total of 4 soil borings (1 0B01-10B04) and 12 monitoring wells (1 0GW36-10GW47), , 

shown in Figures 2-2a and 2-2b, will be surveyed. 

2.2.2 Drillina O~erations 

2.2.2.1 Soil Boring lnstallation 

A total of 4 soil borings will be drilled at RFI Unit 10 through the surface impoundment area. The 

locations of the proposed soil borings are shown in Figures2-2a and 2-2b. Soil boring numbers, i r 
depths, and location descriptions are shown in Table 2-8. One or more samples will be collected from 

each of the borings for chemical analysis. The four borings will be backfilled with bentonite 

following sampling. Additional drilling procedures are presented in Section 3.3.3. Split-spoon 

sampling intervals for the borings are given in Section 2.2.3.2. 
( 

2.2.2.2 Monitoring Well Installation and Testing 

A total of 12 new monitoring wells will be installed at RFI Unit 10. The locations of the proposed 

monitoring wells are shown in Figures2-2a and 2-2b. Additional monitoring well 

construction/installation procedures are presented in Section 3.3.4. Monitoring well numbers, 

depths, well screen intervals, and location descriptions are presented in Table2-9. As shown in 

Table 2-9, all wells will be installed to  a depth of 25 feet. However, in order to locate the depth of the 
( 

confining layer, 9 of the 12 well borings (10GW36, 10GW37, 10GW38, 10GW39, 10GW40, 10GW44, 

10GW45, 10GW46, and 10GW47) will be drilled to  an initial depth of approximately 40 feet and then 

backfilled with bentonite to the well depth (25 feet) after the confining layer has been located. 



TABLE 2-7 

RFI UNIT 5 
LABORATORY ANALYSIS OF SEDIMENT SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

PCBs 

(a) CLP - Contract Laboratory Program. 
(b) Does not include QAIQC samples (see Section 3.2.2). 

Total Number 
o f  Analyses(b1 

Total Organic Carbon 
(TOC) 

DQO 
Level Parameter 

CLPw 

Analytical 
Method 

SW 9060 

C 6 

E 6 
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One round of samples will be collected from the new wells (and existing wells) for chemical analysis as 

described in Section 2.2.3.1. Well development and aquifer testing (slug tests) will be performed on 

each new well as described in Sections 3.3.5 and 3.3.6, respectively. One round of synoptic water-level 

measurements will be obtained from 23 existing wells (1 0GW01-10GW17, 10GW19-10GW21, and 

10GW33-10GW35) and all new wells (10GW36-10GW47) within a 4-hour period as described in 

Section 3.3.7. A second round of water-level measurements will be performed on each new well 

within a 24-hour period as described in Section 3.3.7. Continuous water-level monitoring will also be 

performed on one of the new wells for a one week period as described in Section 3.3.7. A summary 

of the monitoring well installation and testing activities for RFI Unit 10 is given below: 

Install 12 monitoring wells (1 OGW36-1 OGW47). 

Conduct a slug test on each new well. 

Obtain synoptic water-level measurements from all wells within a 4-hour period. 

Obtain a second round of water-level measurements from new wells within a 24-hour 

period. 

Perform continuous water level monitoring on one new well for a one-week period. 

2.2.2.3 Staff Gauge Installation 

Two staff gauges will be installed at the locations shown in Figure2-2b. One gauge will be placed in 

Turkey Gut and the other will be placed in Slocum Creek. At a minimum, water-level measurements 

will be recorded at each staff gauge 4 times throughout the field investigation and following storm 

events. 

2.2.3 Media Sarnplinq O~erations 

The following media will be sampled at RFI Unit 10: 

Groundwater 

Subsurface soil 

Surface water 

a Sediment 

The sample identification system used for the media is presented in Section 3.2.1. Sample handling, 

packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and 3.2.4, 

respectively. With respect to  the quality of data needed to support the RFI and CMS activities, a Data 

Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described 



in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the 

Department of the Navy Requirements for Quality Control of Analytical Data." 

2.2.3.1 Groundwater Sampling 

One round of groundwater samples will be taken from 23existing wells (10GW01-10GW17, 

10GW19-10GW21, and 10GW33-10GW35) and 12 new wells (10GW36-10GW47). Groundwater 

sampling locations are shown in Figures2-2a and2-2b. The laboratory analysis of groundwater 

samples is  summarized in Table 2-10. All of the monitoring wells will be analyzed for the following 

parameters: 

TCL volatiles 

Total metals (filteredlunfiltered) 

Total Suspended Solids (TSS) 

In addition to the parameters listed above, goundwater from 8existing wells (IOGWOI, 1OGWO4. 

10GW09, 10GW12, 10GW13, 10GW14, 10GW19, and 10GW33) and all new wells (1 0GW36-10GW47) 

will be analyzed for: 

Total Organic Carbon (TOC) 

Biochemical Oxygen Demand (BOD) (5-day) 

Groundwater from wells 10GW03 and 1 OGW36 will be analyzed for: 

TCL Base Neutral Acid (BNA) extractable compounds 

TCL pesticides1PCBs 

2.2.3.2 Subsurface Soil Sampling 

Details of split-spoon sampling and analyses are summarized in Table 2-1 1 for the 4 soil borings and 

12 monitoring well borings installed at RFI Unit 10. Laboratory analyses of the subsurface samples are 

also outlined in Table 2-12. Soil sampling locations are shown in Figures 2-2a and 2-2b. Overburden 

drilling procedures and subsurface sampling guidelines are given in Section 3.3.3. 



TABLE 2-10 

RFI UNIT 10 
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) TCL = Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Base Neutral Acid Extractable Compounds. 
(d) Does not include QAlQCsamples (see Section 3.2.2). 

(1) Antimony CLP 204.2 Mercury CLP 245.1, CLP 245.5 
Arsenic CLP 206.2 Nickel CLP 200.7 
Beryllium CLP 200.7 Selenium CLP 270.2 
Cadmium CLP 200.7 Silver CLP 272.1 
Chromium CLP 200.7 Thallium CLP 279.2 
Copper CLP 200.7 Zinc CLP 200.7 
Lead CLP 239.2 

Total Number 
of Analyses (d) 

3 5 

70 

20 (2) 

2 (3) 

2 (3) 

3 5 

20 (2) 

(2) Wells 10GW01, 10GW04, 10GW09, 10GW12, 10GW13, 10GW14, 10GW19, 
1OGW33, and 1OGW36-1 OGW47. 

(3) Wells 1 OGW03 and 1 OGW36 (one sample per well). 

DQo Level 

C 

C 

E 

C 

C 

E 

E 

Parameter 

TCL Volatiles(a) 

Priority Pollutant Metals 
(filteredlunfiltered) 

Total Organic Carbon (TOC) 

TCL BNA(a)(c) 

TCL Pesticides/ PCBs(") 

Total Suspended Solids (TSS) 

Biochemical Oxygen Demand 
(BOD) (5-day) 

Analytical 
Method 

CLP(b) 

(1) 

EPA415.1 

CLPW 

CLPW 

EPA 160.2 

SM 507 



TABLE 2-1 1 

RFI UNIT 10 
SUBSURFACE SOIL SAMPLING DETAILS 

MCAS, CHERRY POINT, NORTH CAROLINA 

Analysis 

I 

TCL Volatiles (optional)(l) 

TCL Metals (optional)(l) 

Total Organic Carbon (TOC) (optional)(l) 

TCL Volatiles 

TCL Metals 

TCL BNA compounds 

TCL Pesticides/PCBs 

Total Organic Carbon (TOC) 

Cation Exchange Capacity (CEC) 

British Thermal Unit (BTU) 

TCL Volatiles (optional)(t) 

TCL Metals (optional)(l) 

Total Organic Carbon (TOC) (optional)(l) 

TCL Volatiles 

TCL Metals 

Total Organic Carbon (TOC) 

TCL Volatiles (optional)(l) 

TCL Metals (optional)(l) 

Total Organic Carbon (TOC) (optlonal)(1) 
, 

TCL volatiles 

TCL metals 

TCL BNA compounds 

TCL PesticidedPCBs 

Total Organic Carbon (TOC) 

Cation Exchange Capacity (CEC) 

Sample Type 

Spl it-spoon 

Spli t-spoon 

Split-spoon 

Split-spoon 

Spl it-spoon 

Spl it-spoon 

Split-spoon 

Split-spoon 

Spl it-spoon 

Spl it-spoon 

Spl it-spoon 

Split-spoon 

Spl it-spoon 

Spl it-spoon 

Spl it-spoon 

Spl i t-spoon 

Spl it-spoon 

Split-spoon 

Spl it-spoon 

Spl it-spoon 

Spl it-spoon 

Spl it-spoon 

Split-spoon 

Spl it-spoon 

Spl it-spoon 

Soil Boring1 
Monitoring Well 

Number 
1 

10801 

10B02,10004 

10B03 

Sampling 
Interval 
(feet) 

1-3 

1-3 

1-3 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

1-3 

1-3 

1-3 

3-5 

3-5 

3-5 

1-3 

1-3 

1-3 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 



(1) Split-spoon sample will be packaged for three analysis (TCL volatiles plus xylenes, TCL 
metals, and TOC) only i f  obvious evidence of contamination is observed in the sample. 
Optional samples may only be taken from any two of the four borings (i.e., maximum 
number of optional samples is two). 

(2) Actual sampling interval and number of split-spoon sample will be determined in the field 
by the site geologist. 

(3) Actual sampling interval is dependent on depth of confining layer (30-50 feet) and will be 
determined in the field by the site geologist. 

TABLE 2-1 1 
RFI UNIT 10 
SUBSURFACE SOIL SAMPLING DETAILS 
MCAS, CHERRY POINT, NORTH CAROLINA 

Analysis 

None 

None 

None 

Porosity, Permeability 

None 

None 

None 

None 

None 

None 

None 

Porosity, Permeability 

None 

None 

None 

Sample Type 

Spl it-spoon 

Spl it-spoon 

Split-spoon 

Thin-wall tube 

Spl it-spoon 

Spl it-spoon 

Spl it-spoon 

None 

Split-spoon 

Split-spoon 

Spl it-spoon 

Thin-wall tube 

Spl it-spoon 

Split-spoon 

Spl it-spoon 

PAGE TWO 

Soil Boring1 
Monitoring Well 

Number 

1 OGW36 

10GW37, 
1 OGW38, 
1 OGW39, 
10GW40 

10GW41, 
1 OGW42, 
10GW43 

1 OG W44 

I 

1 OGW45, 
1 OGW46, 
10GW47 

Sampling 
Interval 
(feet) 

28-30(2) 

33-35(2) 

38-40(2) 

40-42W 

28-30W 

33-35(2) 

3&40(2) 

None 

28-30(2) 

33-35(2) 

38-40(2) 

40-42(2) 

28-30(2) 

33-35(2) 

38-40(2) 



TABLE 2-1 2 

RFI UNIT 10 
LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 
b I I I i 

Parameter I Analytical DQo Total Number 
Method of Analyses(d) I 

- -  - 

TCL Volatiles(a) I CLP(b) C I 6 I 
TCL Metalsb) 

TCL BNA(C) 

TCL Pesticides/ PCBs 

Total Organic Carbon 
1 (TOC) 

CLPW 

CLP(b) 

CLPw 

SW 9060 E 6 

Cation Exchange Capacity 
(CEC) 

British Thermal Unit (BTU) 

(a) TCL = Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Base Neutral Acid Extractable Compounds. 
(d) Does not include QAJQC samples (see Section 3.2.2). 

SW 90; 

ASTM D3286 1 E I 1 (2 )  

Porosity 

Perrneabilitv 

(1) Borings 10BO1 and 10803 (one sample per boring). 
(2) One sample from Boring 10801. 
3 Borings 1 OGW36 and 10GW44 (one sample per boring). 

C 

C 

C 

6 

2 (1) 

2 (1) 

-- 
SW9 100 

E 

E 

2 (3) 

2 (3) 



As shown in Table2-11, two split-spoon samples will be taken from each of the soil borings 

(10001-10B04). For each of the four borings, laboratory analyses will be conducted on the second 

split-spoon sample taken (3-5 feet) from each boring. For each boring, laboratory analysis for the first 

split-spoon sample (1-3 feet) i s  optional. Sample containers from this optional split-spoon sample will 

only be prepared for analysis i f  obvious evidence of contamination is observed in the sample. An 

optional sample will only be taken from any two of the four borings, however. In other words, a 

maximum number of two optional samples will be taken. 

As shown in Table2-11, split-spoon samples will only be taken from the nine monitoring well borings 

that are drilled to  the confining layer (approximately 40feet). No split-spoon samples will be taken 

from monitoring well borings which are drilled to 25 feet (lOGW41, 10GW42, and 1OGW43). 

For the nine deep borings, the split-spoon samples will be taken for lithologic description only, in 

order to locate the depth of the confining layer. The first split-spoon sample will be taken at 

approximately 28-30feet and then at approximately 5-foot intervals. Because the depth of the 

confining layer may vary throughout RFI Unit 10 (approximately 30-50 feet), the actual number and 

depths of the split-spoon samples required to locate this layer will be determined in the field by the 

site geologist. For borings 10GW36 and 10GW44, once the confining layer is located, a thin-wall tube 

sample will be taken from the confining layer and analyzed for porosity and permeability. 

2.2.3.3 Surface Water Sampling 

Surface water samples will be collected from a total of six locations in Turkey Gut and Slocum Creek as 

shown in Figure 2-2b. The laboratory analysis program for surface water is  summarized in Table 2-13. 

All six surface water samples will be analyzed for the following parameters: 

TCL volati les 

Total metals (fi Iteredlunfiltered) 

Total Suspended Solids (TSS) 

In addition to the parameters listed above, two of the six samples will be analyzed for hardness. One 

of these samples will be collected from the funhest upgradient location in Turkey Gut and the other 

from the location near the intersection of Turkey Gut and Slocum Creek (see Figure 2-2b). 



TABLE 2-1 3 

(a) TCL t Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Does not include laboratory QA/QC samples. 

RFI UNIT 10 
LABORATORY ANALYSIS OF SURFACE WATER SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

( 7 )  Antimony CLP 204.2 Mercury CLP 245.1, CLP 245.5 
Arsenic CLP 206.2 Nickel CLP 200.7 
Beryllium CLP 200.7 Selenium CLP 270.2 
Cadmium CLP 200.7 Silver CLP 272.1 
Chromium CLP 200.7 Thallium CLP 279.2 
Copper CLP 200.7 Zinc CLP 200.7 
Lead CLP 239.2 

(2) One sample will be taken furthest upgradient of site in Turkey Gut 
(Figure 2-2b) and one sample at intersection of Turkey Gut and Slocum Creek 
(Figure 2-2b). 

Total Number 
of Analyses(<) 

6 

12 

6 

2 (2) 

DQO 
Level 

C 

C 

E 

E 

Parameter 

TCL Volatiles(a) 

Priority Pollutant Metals 
(filteredlunfiltered) 

Total Suspended Solids (TSS) 

Hardness 

Analytical 
Method 

CLP(b) 

(1 

EPA 160.2 

SM 3148 



2.2.3.4 Sediment Sampling 

Sediment samples will be collected from a total of six locations in Turkey Gut and Slocum Creek as 

shown in Figure 2-2b. The laboratory analysis program is summarized in Table2-14. All six sediment 

samples will be analyzed for the following parameters: 

a TCL volatiles 

a Total metals 

a Total Organic Carbon (TOC) 

2.3 RFI UNIT 16 FIELD ACTIVITIES 

2.3.1 Survevina Operations 

The locations of all new soil borings and monitoring wells will be surveyed following their 

installation. A total of losoil borings (16801-16810) and 7 monitoring wells (16GW10-16GW16) will 

be surveyed. The locations of the proposed monitoring wells are shown in Figures 2-3a and 2-3b. 

2.3.2 Drillina Owrations 

2.3.2.1 Soil Boring Installation 

A total of 10 soil borings will be installed at RFI Unit 16 at various soil gas locations. Soil gas locations 

are shown in Figure2-3a. Soil boring numbers, depths, and location descriptions are shown in 

Table 2-15. Six of the soil borings will be drilled to  the water table or to a maximum (auger) depth of 

8 feet; 16802, 16803, 16805, 16806, 16807, and 16808. The other four soil borings (1 6801, 16804, 

16809, and 16810) will be drilled to deeper depths (approximately 40feet) in order to locate the 

depth of the confining layer. All borings will be backfilled with bentonite following sampling. 

Additional drilling procedures are presented in Section 3.3.3. Split-spoon sampling intervals for the 

borings are given in Section 2.3.3.2. Soil samples from the borings will be collected and inspected 

visually and by HNu to  determine the presence of buried waste (sludge lagoons or buried drums). 

Samples may be collected from any of the 10 soil borings for chemical analysis as described in 

Section 2.3.3.2. This sampling is considered optional. 



TABLE 2-14 

RFI UNIT 10 
LABORATORY ANALYSIS OF SEDIMENT SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

TCL Volatiles(a) 

TCL Metals(a) 

(a) TCL = Target Compound List. 
(b)  CLP = Contract Laboratory Program. 
(c) Does not include QAIQC samples (see Section 3.2.2). 

Total Number 
of Analyses(c) 

Total Organic Carbon 
(TOC) 

DQO 
Level Parameter 

CLP(b) 

CLP(b) 

Analytical 
Method 

SW 9060 

C 

C 

6 

6 

C 6 
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TABLE 2-1 5 

RFI UNIT 16 
SOIL BORING INSTALLATION DETAILS 

MCAS, CHERRY POINT, NORTH CAROLINA 

(1) Boring depth is depth to which auger is drilled; does not include 
additional depth of any split-spoon or thin-wall tube samples taken at 
bottom of bore hole. 

(2) Boring will be drilled to depth of confining layer (approximately 
30-50 feet). 

(3) Boring will be drilled to water table up to a maximum depth of 8 feet. 

Location 

Soil gas location No. 443 

Soil gas location No. 567 

Soil gas location No. 581 
I 

Soil gas location No. 584 

Soil gas location No. 614 

Soil gas location No. 608 

Soil gas location No. 655 
I 

Soil gas location No. 638 

Soil gas location No. 660 

Soil gas location No. 424 

Soil Boring 
Number 

1680 1 

16802 

16603 

16804 
r 

16B05 

16B06 

16607 

16608 

Boring (Auger) Depth 
Feet(' ) 

40 (approxi mate)(z) 

8 (approxirnate)(s) 

8 (approximate)(3) 

40 (approximate)(z) 

8 (approximate)(3) 

8 (approximate)(3) 

8 (approxi mate)(3) 

8 (approximate)(3) 

16609 

16B010 

40 (approximate)(z) 

40 (approximate)Q) 



2.3.2.2 Monitoring Well Installation and Testing 

A total of 7 new monitoring wells will be installed at RFI Unit 16. The locations of the proposed 
I 

monitoring wells are shown in Figures 2-3a and 2-3b. Additional monitoring well 

construaion/installation procedures are presented in Section 3.3.4. Monitoring well numbers, 

depths, well screen intervals, and location descriptions are presented in Table2-16. As shown in 

Table 2-16, all wells will be installed to a depth of 25 feet. However, in order to locate the depth of r 
the confining layer, all well borings will be drilled to an initial depth of approximately 40 feet and 

then backfilled with bentonite to  the well depth (25 feet) after the confining layer has been located. 

As discussed in Section 2.3.3.2, a thin-wall tube sample will be taken at the bottom of two monitoring 

well borings (1 6GW12 and 16GW16). i 

One round of samples will be collected from the 7 new wells (and all existing wells) for chemical 

analysis as described in Section 2.3.3.1. Well development and aquifer testing (slug tests), will be 

performed on each new well as described in Sections3.3.5 and 3.3.6, respectively. One round of 

synoptic water-level measurements will be obtained from 9 existing wells (1 6GW01-16GW09) and all 

new wells (16GW10-10GW16) within a Chour period as described in Section 3.3.7. Because RFI 

Units 15 and 17 are located in close proximity to RFI Unit 16, the wells in these two RFI Units will be 

also included in the synoptic water-level measurements. Monitoring wells in RFI Unit 15 are shown in ( , 
Figure 2-3c. A second round of water-level measurements will be performed on each new well in RFI 

Unit 16 within a 24-hour period as described in Section 3.3.7. A summary of the monitoring well 

installation and testing activities for RFI Unit 16 is given below: 

Install 7 monitoring wells (l6GW 10-1 6GW16). 

Conduct a sl ug test on each new well. 

i 

Obtain synoptic water-level measurements from all wells within a Chour period (including 

wells in RFI Units 15 and 17). 

Obtain a second round of water-level measurements from new wells within a 24-hour 

period. 
( 1  



TABLE 2-1 6 

RFI UNIT 16 
MONITORING WELL INSTALLATION DETAILS 
MCAS, CHERRY POINT, NORTH CAROLINA 

(1) Boring will be drilled to depth of confining layer (approximately 30-50feet). Boring will be 
backfilled with bentonite to  well depth (25 feet). 

Location 

Soil gas location No. 507 

Near Navy supply building 

Background 

Behind composite shop 

Soil gas location No. 464 

Soil gas location No. 454 

Soil gas location No. 573 

Screen 
Length 
(feet) 

15 

15 

15 

15 

15 

15 

15 

Riser 
Length 
(feet) 

12 

12 

12 

12 

12 

12 

12 

Wel I 

(feet) 

25 

2 5 

25 

25 

25 

25 

25 

Well 
Number 

16GW1O 

16GW11 

16GW12 

16GW13 

16GW14 

16GW 15 

16GW16 

Total Boring Depth 
(feet) 

40 (approximate)(l) 

40 (approximate)(l) 

40 (approximate)(l) 

40 (approximate)(l) 

40 (approxirnate)(l) 

40 (approximate)(l) 

40 (approximate)(l) 



<-- FIGURE 2-3c 
EXISTING SAMPLING DCA~ONS AT RFI UNIT NO. 15 

MCAS CHERRY POINT, NC 
SCALE I" = 675' ccm=cmAi 



2.3.2.3 Staff Gauge Installation 

Two staff gauges will be installed at the locations shown in Figure 2-3b. One gauge will be placed in 

Sandy Branch and the other will be placed in Slocum Creek. At a minimum, water-level 

measurements will be recorded at each staff gauge 4 times throughout the duration of the field 

investigation and following storm events. 

2.3.3 Media Samplina Operations 

The following media will besampled at RFI Unit 16: 

Groundwater 

Subsurface soil 

Surface water 

Sediment 

The sample identification system used for the media is presented in Section 3.2.1. Sample handling, 

packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and3.2.4, 

respectively. With respect to the quality of data needed t o  support the RFI and CMS activities, a Data 

Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described 

in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the 

Department of the Navy Requirements for Quality Control of Analytical Data." 

2.3.3.1 Groundwater Sampling 

One round of groundwater samples will be taken from 10 existing monitoring wells 

(16GW01-10GW09 and either S3W2 or S3W3), one potable well (PW16) and 7new wells 

(1 6GW10-16GW16). Groundwater sampling locations are shown in Figures 2-3a and 2-3b. The 

locations of S3W2 and S3W3 will be determined in the field. Since one of these two wells is  equipped 

with a continuous water level recorder, the other will be sampled. The laboratory analysis of 

groundwater samples is  summarized in Table2-17. All of the monitoring wells will be analyzed for 

the following parameters: 

TCL volatiles 

Total metals (filteredlunfiltered) 

Total Suspended Solids (TSS) 

Cyanide 



TABLE 2-1 7 

RFl UNIT 16 
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) TCL - Target Compound List. 
(b) CLP - Contract Laboratory Program. 
(c) Does not include QA/QC samples (see Section 3.2.2). 

(1) Antimony CLP 204.2 
Arsenic CLP 206.2 
Beryllium CLP 200.7 
Cadmium CLP 200.7 
Chromium CLP 200.7 
Copper CLP 200.7 
Lead CLP 239.2 

Total Number 
of Analyses(=) 

I 

18 

36 

18 

10 ( 2 )  

18 

10 (2) 

Mercury CLP 245.1, CLP 245.5 
Nickel CLP 200.7 
Selenium CLP 270.2 
Silver CLP 272.1 
Thallium CLP 279.2 
Zinc CLP 200.7 

DQo 
Level 

C 

C 

C 

E 

E 

E 

Parameter 

TCL Volatiles(a) 

Priority Pollutant Metals 
(filteredlunfiltered) 

Cyanide 

Total Organic Carbon (TOC) 

Total Suspended Solids (TSS) 

Biochemical Oxygen Demand 
(BOD) (5-day) 

(2) Wells 16GWO1,16GW04,16GW06, and 16GW10-16GW16. 

Analytical 
Method 

CLPw 

(1) 

EPA 335.2 

EPA 41 5.1 

EPA 160.2 

SM 507 



In addition to the parameters listed above, groundwater from 3 existing wells (16GW01, 16GW04, 

and 16GW06) and all new wells (l6GW10-16GW16) will be analyzed for: 

Total Organic Carbon (TOC) 

Biochemical Oxygen Demand (BOD) (5-day) 

2.3.3.2 Subsurface Soil Sampling 

Details of split-spoon sampling and analyses are summarized in Table 2-18 for the 10 soil borings and 

7 monitoring well borings installed at RFI Unit 16. Laboratory analyses of the subsurface samples are 

also outlined in Table 2- 19. Soil gas locations, which will be used to  locate soil boring positions, are 

shown in Figure 2-3a. Overburden drilling procedures and subsurface sampling guidelines are given 

in Section 3.3.3. 

As shown in Table 2-18, a minimum of two and a maximum of four split-spoon samples will be taken 

from each of the 6 shallow soil borings (16802, 16803, 16805, 16806, 16807, and 16B08) depending 

on the depth to the water table. For the remaining 4soil borings (16801, 16804, 16809, and 16810), 

which will be drilled to  the confining layer (approximately 40 feet), this sampling strategy will also 

apply to the upper 10 feet of the boring. For the deeper portions of these 4soil borings, the next 

split-spoon sample will be taken at approximately 28-30feet and then at approximately 5-foot 

intervals. Because the depth of the confining layer may vary throughout RFI Unit 16 (approximately 

30-50 feet), the actual number and depths of the split-spoon samples required to locate the confining 

layer will be determined in the field by the site geologist. 

Soil samples taken from the shallow portions (upper 10feet) of the 10soil borings (16001-16810) will 

be collected and inspected visually and by HNu to determine the presence of buried waste (sludge 

lagoons or buried drums). If positive HNu readings occur during inspection of these 10 borings, soil 

samples can be obtained and analyzed for TCL volatile organics. This sampling .and analysis is  

considered optional. Pictures will also be taken of specific samples to  record the visual appearance 

for future reference. Split-spoon samples taken from the deeper portions (below 28feet) of the 

4 deep soil borings (16801, 16804, 16809, and 1681 0) will be taken for lithologic description only, in 

order to  locate the depth of the confining layer. 

As shown in Table 2-18, split-spoon samples will also be taken from the 7 monitoring well borings t o  

be drilled to the confining layer (approximately 40 feet). For these 7 borings, the first split-spoon 

sample will be taken at approximately 28-30 feet and then at approximately 5-foot intervals. Again, 

the depth of the confining layer may vary throughout RFI Unit 16 (approximately 30-50 feet), and 



TABLE 2-18 

RFI UNIT 16 
SUBSURFACE SOIL SAMPLING DETAILS 

MCAS. CHERRY POINT, NORTH CAROLINA 

Analysis I Sampling Interval hmple Type 
Soil Boring Number (feet) I 

TCL ~01ati1es(4) I I 0.5-2.5 ( split-spoon 

TCL Volatiles(4) I 
- -  - 

TCL Volatiles(9 

TCL Volatiles(4 I I 8.0-10.0(1) I ~ p l  it-spoon 

I 28-30(2) 1 ~ p l  i t-spoon None 

I 33-35(2) I split-spoon None I 
---- - 

None I 38-40(2) I split-spoon 

TCL Volatiles(4) I 
TCL Volatiles(4) I 

0.5-2.5 . 
3.0-5.0 

8.0-1 0.0(1) Spl it-spoon 

Split-spoon 

Spl it-spoon 

TCL Volatiles(4) I 
TCL Volati les(4) I i 

None I 16GW1O116GW1 1, 1 ) ~ p l  it-spoon 

None I 
None I I 1 split-spoon 

None I 
- 

16GW12,16GW16 

None I 

Porosity, Permeability w 
28-30(2) 

33-35(2) 

38-40(2) 

40-42(3) 

(1) If water table is reached with previous split-spoon sample then this split-spoon sample 
will not be taken. 

(2) Actual sampling interval and number of split-spoon samples will be determined in the 
field by site geologist. 

3 Actual sampling interval is dependent on depth of confining layer (30-50 feet) and will 
be determined in the field by the site geologist. 

(4) If positive HNu readings occur during inspection of soil borings 16801-16810. Soil 
samples can be obtained from the 10 borings and analyzed for TCL volatile organics. 
This sampling and analysis is  considered optional. 

Split-spoon 

Split-spoon 

Spl it-spoon 

Thin-wall tube 



TABLE 2-19 

RFI UNIT 16 
LABORATORY ANALYSIS OF SUBSURFACE SOIL SAMPLES 

MCAS. CHERRY POINT, NORTH CAROLINA 

(a) TCL - Target Compound List. 
(b) Does not include QNQC samples (see Section 3.2.2). 
(1) Monitoring well borings 16GW12 and 16GW16 (one thin-wall tube samples per boring). 
(2) Actual number of samples is dependent on the number of positive HNu readings observed 

during sampling. This analysis i s  considered optional. 

Grandb) 
Total 

2 

2 

--- 

Field 
Duplicates 

--- 
--- 
--- 

Field and 
or 

Rinsate 
Blanks 

-- 
--- 
-- 

Trip 
Blanks 

--- 
--- 
--- 

Total 
Number 

of 
~nalyses(b) 

2(1) 

2(1) 

(2) 

DQO 
Level 

E 

E 

C 

Parameter 

Porosity 

Permeability . 

TCL Volatiles(a) 

Analytical 
Method 

--- 
SW9100 

CLP 



therefore the actual number and depths of the split-spoon samples required to locate the confining 

layer will be determined in the field by the site geologist. The split-spoon samples will be taken for 

lithographic description only. No split-spoon samples will be collected for laboratory analysis. 

For monitoring well borings 16GW12 and 16GW16, once the confining layer is located, a thin-wall 

tube sample will be taken from the confining layer and analyzed for porosity and permeability (see 

Table 2-19). 

2.3.3.3 Surface Water Sampling 

Surface water samples will be collected from two locations in  Slocum Creek and two locations in ( r 

Sandy Branch as shown in Figure2-3b. The laboratory analysis program for surface water is  

summarized in Table2-20. All four surface water samples will be analyzed for the following 

parameters: 

I 

TCL volatiles 

Total metals (filteredhnfiltered) 

a Total Suspended Solids (TSS) 

Cyanide 

In addition to  the parameters listed above, two of the four surface water samples will be analyzed for 

hardness. One of these samples will be collected in Sandy Branch nearest to Slocum Creek and the 

other from the furthest downgradient location in Slocum Creek (see Figure 2-3b). 

2.3.3.4 Sediment Sampling 

Sediment samples will be collected from two locations in Slocum Creek and two locations in Sandy i 

Branch as shown in  Figure2-3b. The laboratory analysis program for sediments is summarized in 

Table 2-21. All four sediment samples will be analyzed for the following parameters: 

TCL volatiles 

a Total metals 

a Cyanide 

In addition to  the parameters listed above, two of the four sediment samples will be analyzed for " 
Total Organic Carbon (TOC). One of these samples will be collected in Sandy Branch nearest t o  



TABLE 2-20 

RFI UNIT 16 
LABORATORY ANALYSIS OF SURFACE WATER SAMPLES 

MCAS. CHERRY POINT, NORTH CAROLINA 

Parameter I Analytical I I Total Number of 
Method Analyses(c) I 

TCL Volatiles(a) I CLP(b) C I 4 I 
I Priority Pollutant Metals 
(filteredlunfiltered) I 

1 Cvanide 

( Hardness 1 SM314B 1 E 1 2(2) I 
Total Suspended Solids I tns, 

I EPA 160.2 1 E 1 4 

(a) TCL = Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Does not include Q'AIQC samples (see Section 3.2.2). 

(1) Antimony CLP 204.2 Mercury CLP 245.1, CLP 245.5 
Arsenic CLP 206.2 Nickel CLP 200.7 
Beryllium CLP 200.7 Selenium CLP 270.2 
Cadmium CLP 200.7 Silver CLP 272.1 
Chromium CLP 200.7 Thallium CLP 279.2 
Copper CLP 200.7 Zinc CLP 200.7 
Lead CLP 239.2 

(2) One sample wil l  be taken in Sandy Branch nearest t o  Slocum Creek and 
one sample from Slocum Creek at furthest location downstream 
(Figure 2-3b). 



TABLE 2-21 

(a) TCL = Target Compound List. 
(b) CLP = Contract Laboratory Program. 
(c) Does not include QAJQC samples (see Section 3.2.2). 

RFI UNIT 16 
LABORATORY ANALYSIS OF SEDIMENT SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

( 1 )  One sample wil l  be taken in Sandy Branch nearest t o  Slocum Creek and 
one sample from Slocum Creek at furthest location downstream 
(Figure 2-3b). 

Total Number 
of Analyses 

4 

4 

4 

2 (1) 

DQo 
Level 

C 

C 

C 

E 

Parameter 

TCL Volatiles(a) 

TCL Metals@) 

Cyanide 

Total Organic Carbon 
(TOC) 

Analytical 
Method 

CLPW 

CLPW 

EPA 335.2 

SW 9060 



Slocum Creek and the other from the furthest downgradient location in Slocum Creek (see 

Figure 2-3b). 

2.4 RFI UNIT 17 FIELD ACnVlLlES 

2.4.1 Survevincr Operations 

The locations of the two new monitoring wells (17GW01 and 17GW02), shown in Figure 2-4, will be 

surveyed following their installation. 

2.4.2 Drillina Operations 

2.4.2.1 Monitoring Well Installation and Testing 

A total of two new monitoring wells will be installed at RFI Unit 17. The locations of these proposed 

monitoring wells are shown in Figure 2-4. Additional monitoring well construction/installation 

procedures are presented in Section 3.3.4. Monitoring well numbers, depths, well screen intervals, 

and location descriptions are presented in Table 2-22. As shown in Table 2-22, both wells will be 

installed to a depth of 15 feet. However, in order to locate the depth of the confining layer, both will 

be drilled to an initial depth of approximately 40 feet and then backfilled with bentonite to the well 

depth of 15 feet. 

In order to locate the depth of the confining layer, split-spoon samples will be taken from the 

monitoring well borings for lithologic description only. No soil samples will be taken from the 

monitoring well borings for laboratory analysis. The first split-spoon sample will be taken at 

approximately 28-30feet and then at approximately 5-foot intervals. Because the depth of the 

confining layer may vary throughout RFI Unit 17 (approximately 30-50 feet), the actual number and 

depths of the split-spoon samples required to locate the confining layer will be determined in the 

field by the site geologist. 

One round of groundwater samples will be collected from the new wells for laboratory analysis as 

described in Section 2.4.3.1. Well development and aquifer testing (slug tests), will be performed on 

each new well as described in Sections 3.3.5 and 3.3.6, respectively. One round of synoptic water-level 

measurements will be obtained from the two new wells, in conjunction with the wells in RFI Units 15 

and 16, within a 4-hour period as described in Section 3.3.7 (monitoring wells 



NOTE: THREE SUBSURFACE SOIL SAMPLES WILL BE OBTAINED JUST 
ABOVE THE GROUNDWATER TABLE FROM LOCATIONS UNDERLYING 
THE HIGHEST EXISTING PCB CONTAMINATION (EAST END OF DITCH) 

LEGENO BLDG. 155 
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SCALE IN FEET 
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TABLE 2-22 

RFI UNIT 17 
MONITORING WELL INSTALLATION DETAILS 
MCAS, CHERRY POINT, NORTH CAROLINA 

(1) Boring will be drilled to  depth of confining layer (approximately 30-50 feet). Boring wil l  be 
backfilled with bentonite to  well depth (1 5 feet). 

Location 

East end of ditch 

West end of ditch 

Screen 
Length 
(feet) 

10 

10 

Riser 
. Length 

(feet) 

7 

7 

Well 
Depth 
(feet) 

15 

15 

Monitoring 
Well Number 

17GW01 

17GW02 

Total Boring Depth 
, (feet) 

40 (approximate)(l) 

40 (approximate)(l) 



in RFI Unit 15 are shown in Figure2-3c). A second round of water-level measurements will be 

performed on each new well within a 24-hour period as described in Section 3.3.7. A summary of the , 

monitoring well installation and testing activities for RFI Unit 17 is given below: / 

Install 2 monitoring wells (l7GWO1-l7GW02). 

Conduct a slug test on each new well. 

Obtain synoptic water-level measurements from all wells within a &hour period (including 

wells in RFI Units 15 and 16). 

Obtain a second round of water-level measurements from new wells within a 24-hour 

period. 

2.4.3 Media Samplina O~erations ( 1  

The following media will be sampled at RFI Unit 17: I 

Groundwater 

Soil 

Sediment 

The sample identification system used for the media is  presented in Section 3.2.1. Sample handling, 

packaging and shipping, and documentation are discussed in Sections3.2.2, 3.2.3, and 3.2.4, 

respectively. With respect to the quality of data needed to support the RFI and CMS activities, a Data 

Quality Objective (DQO) Level C will be used for all samples. Protocols for DQO Level C are described 

in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in support of the I 

Department of the Navy Requirements for Quality Control of Analytical Data." 

2.4.3.1 Groundwater Sampling 

C 

One round of groundwater samples will be taken from the two new monitoring wells (17GW01 

and 17GW02). Groundwater sampling locations are shown in Figure 2-4. The laboratory analysis of 

groundwater samples i s  summarized in Table 2-23. The two monitoring wells will be analyzed for the 

following parameters: r 
i 



TABLE 2-23 

(a) CLP = Contract Laboratory Program 
(b) Does not include laboratory QAIQC samples (see Section 3.2.2). 

RFI UNIT 17 
LABORATORY ANALYSIS OF GROUNDWATER SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

Total Number 
of Analyses(b) 

2 

2 

2 

DQO 
Level 

C 

E 

E 

Parameter 

PCBs 

Total Petroleum 
Hydrocarbons 

Total Suspended Solids 
(TSS) 

Analytical 
Method 

CLP(a) 

EPA 418.1 

EPA 160.2 



8 PCBs 

Total Petroleum Hydrocarbons 

a Total Suspended Solids (TSS) 

If a floating product layer i s  detected in either of the two monitoring wells, samples of the floating 

product wiII be collected and analyzed as described in the following section. 

2.4.3.2 Floating Product 

If a floating product layer is  detected in either of the two monitoring wells (17GW01 and 17GW02), a 

sample of the floating product will be collected from that well and analyzed for the parameters listed i 

in Table 2-24. I 

2.4.3.3 Soil Sampling 

A total of 23 soil samples will be collected from 16 locations within the ditch adjacent to the DRMO 

Hazardous Waste Storage Facility as shown in Figure 2-4. Details of the soil sampling and analyses for 

RFI Unit 17 are summarized in Table 2-25. Hand augers and other hand tools will be used to  collect 

the samples as described in Section 3.4.1. The 23 soil samples will be collected at depths ranging from ( r 
approximately 0-4 feet as follows: 

8 Sixteen samples just below surface. 

a Four samples at a 2-foot depth. 

8 Three samples just above the water table (approximately 2-4 feet). 

All 23 soil samples will be analyzed for the following: 

8 PCBs 

8 Total Petroleum Hydrocarbons 

The four 2-foot-deep samples will be taken at locations south of  the ditch. The three samples taken i 

from just above the water table will be collected from the eastern portion of the ditch in the areas of 

highest contamination (to be determined in the field). 



TABLE 2-24 

RFI UNIT 17 
LABORATORY ANALYSIS OF FLOATING PRODUCT SAMPLES (OPTIONAL) 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) CLP - Contract Laboratory Program. 
(b) Does not include QNQCsamples (see Section 3.2.2). 
(c) One sample per well will be taken only if floating product is  

encountered in that well. 
PCBs Polychlorinated biphenyls. 
TBD To Be Determined. 

Total Number of 
Analyses (b) 

2(c) 

2(c) 

2(c) 

2(c) 

2(c) 

DQO 
Level 

C 

C 

, E 

E 

E 

Parameter 

PCBs 

British Thermal Unit 
(BTU) 

Flashpoint 

Density 

Viscosity 

Analytical 
Method 

CLP(a) 

ASTM 03286 

TB D 

TB D 

TB D 



TABLE 2-25 

RFI UNIT 17 
LABORATORY ANALYSIS OF SOIL SAMPLES 
MCAS, CHERRY POINT, NORTH CAROLINA 

(a) CLP = Contract Laboratory Program. 
(b) Does not include QAIQC samples (see Section 3.2.2). 

(1) Samples will be taken from 16 locations as follows: 
16 samples just below surface. 
4 samples at a 2-foot depth (see Footnote 2). 
3 samples just above the water table (see Footnote 3). 

(2) Eight samples will be taken at four locations to  the south of ditch (Figure 2-4); 
at each location, one sample will be taken at a 2-foot depth and one sample 
just below surface. Four samples will be taken at four locations north along 
ditch (Figure 2-4) at 2-foot depths (one sample per location). 

(3) Three samples will taken near old sample location 175006 (Figure 2-4) (one 
sample just below surface, one sample at a 2-foot depth, and one sample just 
above water table). 

Total Number 
of Analyses(b) 

23 (1) 

23 (1) 

I 

12 (2) 

3 (3) 

3 (3) 

3 (3) 

D o  
Level 

C 

E 

E 

E 

E 

E 

Parameter 

PCBs 

Total Petroleum 
Hydrocarbons 

Total Organic Carbon 
(TOC) 

British Thermal Unit (BTU) 

Grain Size 

Density 
J 

Analytical 
Method 

CLPW 

SW 3550/ 
EPA 418.1 

SW9060 

ASTM D3286 

ASTM D422 

Agronomy No. 9 



A total of 12 samples will be analyzed for Total Organic Carbon (TOC) as follows: 

Eight samples from four sample locations south of the ditch (one sample below surface and 

one sample at a 2-foot depth at each sample location). 

Four samples from four sample locations north along the ditch (one sample at a 2-foot 

depth at each sample location). 

A total of 3 samples will be analyzed for BTU, grain size, and density as follows: 

Three samples from one location near existing sample location 17SD06 (one sample below 

surface, one sample at a 2-foot depth, and one sample just above the water table). 

2.4.3.4 Sediment Sampling 

Sediment samples will be collected from 18 locations. Two sediment samples will be taken between 

the ditch and School House Creek in an area of surface water runoff; 1 sediment sample upstream in 

School House Creek; and 15 sediment samples downstream in School House Creek at approximately 

100-foot intervals. Samples in School House Creek will be taken 2 feet perpendicular to the shoreline. 

The laboratory analysis program for sediments is summarized in Table2-26. All 18sediment samples 

will be analyzed for the following parameters: 

PCBs 

a Total Petroleum Hydrocarbons 

Total Organic Carbon (TOC) 



TABLE 2-26 

RFI UNIT 17 
LABORATORY ANALYSIS OF SEDIMENT SAMPLES 

MCAS, CHERRY POINT, NORTH CAROLINA 

(a) CLP = Contract Laboratory Program. 
(b) Does not include QAJQC samples (see Section 3.2.2). 

Total 
Number 

of 
Analyses 

18 

18 

18 

DQO 
Level 

C 

E 

E 

Parameter 

PCBs 

Total Petroleum Hydrocarbons 

Total Organic Carbon (TOC) 

Analytical 
Method 

CLPW 

SW 3550/ 
EPA418.1 

SW9060 



3.0 SAMPLING PROCEDURES AND 
FIELD INVESTIGATION OPERATIONS 

This section defines and discusses the sampling operations and procedures, including proper 

documentation, for the proposed RFI field activities.   he following items are discussed in this section: 

Documentation of procedures for preparation of reagents or supplies which become an 

integral part of the sample (e.g., filters, and adsorbing reagents); 

Procedures and forms for recording the exact location and specific considerations 

associated with sample acquisition; 

Documentation of specific sample preservation methods; 

Calibration documentation of field devices; 

Documentation of collection of replicate samples; 

Submission of field-biased blanks, where appropriate; 

Documentation of potential interferences at the facility; 

Selection and documentation of construction materials and techniques, associated with 

monitoring wells, pietometers, and drive points; 

Specification of appropriate field equipment; 

Specification of appropriate sampling order; 

Selection of appropriate sample containers; 

Specification of sample preservation; 



Documentation of chai n-of-custody, including : 

- Standardized field tracking reporting forms to establish sample custody in the field 

prior to shipment; 

- Pre-prepared sample labels containing all information necessary for effective sample 

tracking. (- 

3.1 FIELD INVESICATION ACTIVITIES 

This RFI field investigation will consist of the following tasks: 

a Mobilization/demobilization. 

a Drilling operations for soil borings and monitoring wells, and monitoring well installation. 

a Subsurface and near-surface soil sampling. 

Groundwater sampling. 

a Surface water and sediment sampling. 

Plane table surveying. 

Collection of static water level measurements from monitoring wells. 

3.2 GENERAL FIELD GUIDELINES 

This section describes the field procedures and quality assurance/quality control (QAJQC) ( 

methodologies which will be employed by NUS personnel and subcontractors during the field 

activities. The EPA Region IV Standard Operating Procedures and Quality Assurance Manual (EPA, 

April 1986) and the NUSStandard Operating Procedures (NUS, 1989) are used as references for field 

procedures. The NUS Standard Operating Procedures have been approved by EPA for use under the , 

ARCS Programs and are commonly referenced in this plan because of the similarity to the EPA 

Region lV protocols. Any inconsistencies between NUS and Region lV protocols have been 

documented. NUS field personnel are well trained in the use of the NUS procedures; therefore, 

procedures are anticipated to  be consistently implemented during all phases of work by NUS f 

personnel. 

3.2.1 Sample Identification Svstem 
I 

t 
Each sample collected from the various RFI Units will be assigned a unique sample tracking number. 

The sample tracking number will consist of a four-segment, alpha-numeric code that identifies the 



(1) RFI Unit, (2) sample medium, (3) location, and (4) the sample depth (in the case of soil samples) or 

the event (in the case of monitoring well groundwater samples). A fifth segment will be added to 

denote quality assurance samples, when appropriate. Any other pertinent information regarding 

sample identification will be recorded in the field logbooks. 

The alpha-numeric coding to be used in the sample numbering system is  explained in the following 

diagram and the subsequent definitions: 

NN - AA - NNN - NNNN - A 

RFI UNIT MEDIUM STATION SAMPLE QA SAMPLE 
LOCATION IDENTIFIER DESIGNATION 

Character type: 

A = Alpha 

N = Numeric 

RFI Unit: 

The assigned RFI Unit number 

Medium: 

GW = Groundwater from monitoring well 

PW = Groundwater from potable well 

B = Subsurface soil sample from soil boring 

SO = Soil sample from surface or hand auger 

SW = Surface Water 

SD = Sediment 

FP = Floating product from a monitoring well 

Station Location: 

Sample locations of a given medium will be numbered sequentially beginning with "01 " for all media 

except for monitoring wells. Numbers for new monitoring wells will follow sequentially from the 

highest number designated for the existing wells. 



Sample Identifier: 

For soil samples: Interval depth, in feet, of sample. 

For groundwater samples, floating product samples: Sample round. 

For surface water and sediment samples: This segment will be omitted. 

QA Sample Designation: 

D = Field Duplicate 

F = Field Blank 

R = Rinsate Blank 

T = Trip Blank 

Omitted for other samples. 

For example, a groundwater sample collected during Round 2 from Monitoring Well 5GW08 at RFI 

Unit 5 would be designated as: 

05-GW-08-02 

A subsurface soil sample collected from Soil Boring 5B03 at RFI Unit 5 from 1 to 1.5feet below the 

ground surface would be designated as: 

A duplicate sample from this soil sample would be: I 

3.2.2 Sample Handlina and QAIQC Samples 

Sample handling includes the field-related considerations connected with the selection of sample 

containers, preservatives, allowable holding times, and the analyses requested. The EPA Region IV 

Engineering Support Branch Standard Operating Procedures and Quality Assurance Manual, f 

Appendix A, addresses the topics of containers and sample preservation. Table 3-1 provides a unit- 
i 

specific summary of all sample handling considerations. The combined QAIQC samples for RFI Units 5, 



TABLE 3-1 

SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT, NORTH CAROLINA 

Holding Time 

14 days to  analysis 

7 days to extraction; 
40 days to analysis 

7 days 

28 days 

28 days 

10 days to analysis 

7 days to extraction; 
40 days to analysis 

7 days to  extraction; 
40 days to analysis 

6 months; Hg-28 days 

28 days 

7 days 

7 days 

7 days 

28 days 

7 days to  extraction; 
40 days to  analysis 

28 days 

7 days to  extraction 
40 days to analysis 

7 days 

7 days 

Preservation 
Requirements 

Cool to to  pH 4°C c 2  

Cool to 4°C 

Cool to 4°C 

Cool HCI to4'C pH <2 

Cool HCItO to pH 4oC <2  

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4'C 

Cool to 4'C 

None 

None 

None 
, 

None 

Cool to 4°C 

Cool to 4°C 

None 

None 

None 

Type of Container 

40-mL VOA vials 

1-Liter amber bottles 

500-mL polyethylene bottle 

500-mL polyethylene bottle 

1-quart wide-mouth glass jar 

40-mL VOA vials 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

32-ounce wide-mouth glass jar 

32-ounce wide-mouth glass jar 

4-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

&ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 
(metal paint can) 

8-ounce wide-mouth glass jar 

32-ounce wide-mouth glass jar 

Number of 
Containers 
per Sample 

3 

2 

1 

1 

1 

4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Number 
Samples(a' 

Med~a 

10 

10 

10 

5 

10 

47 

28 

19 

28 

8 

4 

4 

4 

47 

- 6  

6 

TBD 

TED 

TB D 

RFI UNIT 5 

Groundwater 

Subsurface Soil 

Sediments 

Floating Product(b) 
(Optional) 

Analysis 

TCL Volatiles 

PCBs 

Total Suspended Solids 

Total Organic Carbon 
(TOC) 

Total Petroleum 
Hydrocarbons 

TCL Volatiles 

TCL BNAs, pesticides1PCBs 

PCBs 

TCL Metals 

Total Organic Carbon 

Density 

Grain size 

British Thermal Units 

Total Petroleum 
Hydrocarbons 

PCBs 

Total Organic Carbon 

PCBs 

BTU, Flash point, viscosity 

Density 



TABLE 3-1 
SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATfON REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT, NORTH CAROLINA 
PAGE TWO 

RFI UNIT 10 

Groundwater TCL Volatiles I 35 I 3 

Holding Time 

Priority Pollutant Metals 
(unfiltered) 

Preservation 
Requirements 

Priority Pollutant Metals 
(filtered) 

Type of Container 

( TCL BNNpesticidedPCBs 1 2 1  

Number of 
Containers 
per Sample 

r 

35 

Total Organic Carbon 
(TOC) 

t 

Number of 
Samples(a' 

Media 

1 

I -- I I 

Subsurface Soil 6 I 4 

Analysis 

20 

I TCL Metals I 6 I 1 

1 

1 

1 

I 

I 

Total Organic Carbon 6 1 

Cation Exchange 2 1 
Capacity (CEC) 

British Thermal Units 2 1 

Porosity, Permeability 2 1 

Total Suspended Solids 

Biochemical Oxygen 
Demand (BOD3 

35 

20 

40-mL VOA vials 

I-Liter polyethylene bottle 

1-Liter polyethylene bottle 

500-mL polyethylene bottle 

80-ounce amber glass bottle 

HCI pH < 2  
Cool to 4°C 

HN03 pH < 
Cool to 4oC 

500-mL polyethylene bottle . 
1 

I-Liter amber glass bottle 
i 

40-mL VOA vials 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

14 days to analysis 

6 months; Hg-28 days 

HN03 to pH < 2  
Cool to  4°C 

HCI to pH <2 
Cool to 

Cool to  4°C 

6 months; Hg-28 days 

28 days 

7 days to extraction; 
40 days to  analysis 

8-ounce wide-mouth glass jar Cool to 4OC 28 days 

4-ounce wide-mouth glass jar None 7 days 

4-ounce wide-mouth glass jar None 7 days 

Shelby tube None None 

Cool to  4°C 

Cool to  4°C 

Cool t o  4OC 

Cool t o  4OC 

Cool t o  4'C 

7 days 

48 hours 

10 days to analysis 

6 months; Hg-28 days 

7 days to  extraction; 
40 days to  analysis 



A 
w TABLE 3-1 
W 
0) 
(0 

SUMMARY OF ANALYSES, BOllLE REQUIREMENTS. PRESERVATION REQUIREMENTS, AND HOLDING TIMES 

2 MCAS, CHERRY POINT, NORTH CAROLINA 
o PAGE THREE 

RFI UNIT 10 (Continued) 

I Priority Pollutant Metals I 6 I 1 ( 1-Liter polyethylene bottle I HN03 to pH < 2 
(filtered) Cool to 4°C 

Preservation 
Requirements 

I surface Water 

I Priority Pollutant Metals 1 6 1 1 ( 1-Liter polyethylene bottle I HN03 to  pH c 2 
lunfiltered) Cool to 4°C 

Holding Time 
Number of 
containers 
per Sample 

t;,","~(".; Media 

TCL Volatiles 6 3 40-mL VOA vials I HCI to  pH < 2 
Cool to  4°C 

Type of Container Analysis 

14 days toanalysis 

Sediment 

6 months; Hg-28 days 

6 months; Hg-28 days 

7 days 

14 days 

Total Suspended Solids 

Hardness 

TCL Volatiles 

TCL Metals 

Total Organic Carbon 

10 days analysis 

6 months; Hg-28 days 

28 days 

6 

2 

6 

6 

6 

1 

1 

4 

1 

1 

500-mL polyethylene bottle 

500-mL polyethylene bottle 

40-mL VOA vials 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

Cool HCItopHc2 to 4°C 

Cool HN03 to to pH < 

Cool HN03 to to 4,,C pH < 

NaPH topH >12 
0.6 g ascorbic acid 
Cool to 4°C 

HCI to pH <2 
Cool to 4°C 

Cool to 4'C 

Cool to 4°C 

40-mL VOA vials 

I-Liter polyethylene bottle 

1-Liter polyethylene bottle 

1-Liter polyethylene bottle 

500-mL polyethylene bottle 

500-mL polyethylene bottle 

1-Liter amber glass bottle 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool t o  4OC 

Cool to 4°C 

14daystoanalysis 

6 months; Hg-28 days 

6 months; Hg-28 days 

14 days 

28 days 

7 days 

48 hours 

3 

1 

1 

1 

1 

1 

1 

18 

18 

18 

18 

10 

18 

10 

nrm u s r r  I nu 

Groundwater TCL Volatiles 

Priority Pollutant Metals 
(filtered) 

Priority Pollutant Metals 
(unfiltered) 

Cyanide 

Total Organic Carbon 

Total Suspended Solids 

Biochemical Oxygen 
Demand (BOD51 



TABLE 3-1 
SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT, NORTH CAROLINA 
PAGE FOUR 

Holding Time Preservation 
Requirements 

14 days t o  analysis 

6 months; Hg-28 days 

6 months; Hg-28 days 

14 days 

14 days 

7 days 

10 days to  analysis 

6 months; Hg-28 days; 
CN-14 days 

28 days 

None 

10 days t o  analysis - 

Type of Container 

HCI Cool to to pH 4°C ' 2  

cool HN03 to40C to pH <* 

HN03 to pH <' 
Cool to 4°C 

NaOH to  pH > 12 
0.6 g ascorbic acid 
Cool to  4OC 

Cool to  4°C 

Cool to  4°C 

Cool t o  4OC 

Cool to 4°C 

Cool t o  4°C 

None 

Cool to  4°C 

Number of 
Containers 
per Sample 

40-mL VOA vials 

I-Liter polyethylene bottle 

1-Liter polyethylene bottle 

1-Liter polyethylene bottle 

500-mL polyethylene botile 

500-mL polyethylene bottle . 

40-mL VOA vials 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

Shelby tube 

40-ml VOA vials 

Number of 
Samples(a) 

Media 

3 

1 

1 

1 

1 

1 

4 

1 

1 

1 

4 

Analysis 

4 

4 

4 

4 

2 

4 

4 

4 

2 

2 

0) 

RFI UNIT 16 (Continued) 

hrface Water 

Sediment 

Subsurface Soil 

TCL Volatiles 

Priority Pollutant Metals 
(filtered) 

Priority Pollutant Metals 
(unfiltered) 

Cyanide 

Hardness 

Total Suspended Solids 

TCL Volatiles 

TCL Metals and Cyanide 

Total Organic Carbon 
(TOC) 

Porosity, Permeability 

TCL Volatiles (Otional) 



TABLE 3-1 
SUMMARY OF ANALYSES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT, NORTH CAROLINA 
PAGE FIVE 

RFI UNIT 17 

Groundwater 

Soil 

Sediment 

Floating 
Product (b) 
(Optional) 

I 2 I 2 Cool to 4°C 7 days to extraction; 
PCBs 1-Liter amber glass bottle 40 days to analys~s . 
Total Petroleum 
Hydrocarbons 

Total Suspended Solids 

Preservation 
Requirements 

- 
Media 

PCBs 1 

Holding Time 
Number of 

Analysis 

1-quart wide-mouth glass jar I HCI to pH < 2 
Cool to 4OC 

1 
500-mL polyethylene bottle Cool to 4°C 

Number of 
Containers 
per Sample 

8-ounce wide-mouth glass jar Cool to 4°C I 

Type of Container 

28 days I 
7 days 

7 days to extraction; 
40 days to analys~s i 

Total Petroleum 
Hydrocarbons I 23 I 1 

Total Organiccarbon 
(TOC) 

British Thermal Units 

Grain size 

nencitu - - . . - . - 
PCBs 

8-ounce wide-mouth glass jar Cool to 4°C I 128 days 

I 

8-ounce wide-mouth glass jar 
1 

4-ounce wide-mouth glass jar 1 None 

18 

- - 

32-ounce wide-mouth qlass iar I None 

None 

1 

7 davs 

28 days 

7 days - .  I 

32-ounce wide-mouth glass jar I None 17 days 

I I 40 days to analysis I 7 days to extraction; 
8-ounce wide-mouth glass jar Cool to 4°C 

Total Organic Carbon ...--. 1 18 1 1 (8-ounce wide-mouth glass jar [cool to 4 ' ~  (28 days I 

Total Petroleum I 18 
Hydrocarbons 

None 

1 

( I UC) 

PCBs 

BTU, Flash point viscosity 

Density 

None 

None 

8-ounce wide-mouth glass jar 

I 

TB D 

T8D 

TBD 

7 days to extraction; 

28 days 

(1) Actual number of samples is dependent on the number of positive HNu readings observed during sampling. 
(a) Does not include QAIQC samples (see Table 3-2) 
(U Onesample per well will be taken only if floating product i s  encountered in that well. 

, 
1 

1 

I TBD TO ~e ~eterk ined 

8-ounce wide-mouth glass jar 
(metal paint can) 

8-ounce wide-mouth glass jar 

32-ounce wide-mouth glass jar 



10, 16, and 17 are specified in Table3-2 for each media along with their sample handling 

considerations. Definitions of the four types of QAIQC samples are given below. 

Field Duplicate - A single sample split into two portions, each of which is  submitted blindly to the 

laboratory. Assesses the overall precision of sampling and analysis program (also known as a 

Replicate Sample). The number of field duplicates to be collected is shown in Table3-2. These 

samples will be collected at a rate of approximately1 sample per every 10 samples per medium. 

Rinsate Blanks - Samples generated from the sampling equipment in use. Equipment is  tested for 

carryover contamination before use and between subsequent uses by collecting a rinsate sample. The 

number of rinsate blanks to be collected is  shown in Table 3-2. These samples will be collected at a ( 

rate of approximately t/day/medium. 

Field Blanks - Samples consisting of the source water used in decontamination and steam cleaning. 

The number of field blanks to  be collected is  shown in Table3-2. These samples will be collected at i 

the rate of approximately I/evenVmedia. 

Trip Blanks - Allow the evaluation of contamination generated from sample containers and changes 

occurring during the shipping process. Samples are prepared prior t o  the sampling trip. Trip blanks ( I 

are not exposed to  field conditions. These are typically associated with the analysis of volatile organic 

compounds. 

3.2.3 Sample Packaainq and Shi~pinq ( 

Samples will be packaged and shipped in accordance with Appendix C of the the EPA (Region IV) 

Standard Operating Procedures and Quality Assurance Manual. The field operations leader will be 

responsible for contacting the laboratory for notification of shipment and will report the following: k 

Site narnekode; 

Number(s), matrix(ces), and concentration(s) of samples shipped; 

Method of shipment (e.g., overnight, bday); 

Date of shipment; 

Suspected hazards associated with the samples or site. 



TABLE 3-2 

SUMMARY OF QAIQC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT. NORTH CAROLINA 

Preservation 
Requirements Type of Container Holding Time 

HCI to  pH <2 
Cool to 4°C 

HNOj to pH C 2 
Cool to 4°C 

HN03 to pH < 2  
Cool to 4°C 

NaOH to pH > 12 
0.6 g ascorbic acid 
Cool to 4OC 

Cool to 4°C 

HCI to pH <2 
Cool to 4°C 

HCI to pH < 2 
Cool to 4OC 

Cool to  4°C 

Cool to 4OC 

Cool to  4°C 
, 

40-mL VOA vials 

1-Liter polyethylene bottle 

1-Liter polyethylene bottle 

1-liter polyethylene bottle 

80-ounce amber glass bottle 

I-quart wide-mouth glass jar 

500-ml polyethylene bottle 

500-ml polyethylene bottle 

1-liter amber glass bottle 

1-liter amber glass bottle 

Rinsate 
Blanks 

Field 
Blanks 

14 days to analysis 

6 months; Hg-28 days 

6 months; Hg-28 days 

14 days 

7 days to extraction; 
40 days to analysis 

28 days 

28 days 

7 days 

48 hours 

7 days to extraction; 
40 days to analysis 

Number of 
Containers 
per Sample 

Trip 
Blanks Analysis 

3 

2 

2 

1 

1 

1 

2 

3 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 
TCL Volatiles 

Priority Pollutant Metals 
(filtered) 

Priority Pollutant Metals 
, (unfiltered) 

Cyanide 

TCL BNA/Pesticides/PCBS 

Total Petroleum 
Hydrocarbons 

Total Organic Carbon 
(TOC) 

Total Suspended Solids 

Biochemical Oxygen 
Demand (BODS) 

PCBs 

Field 
Duplicates 

3 

1 

1 

1 

2 

1 

1 

1 

1 

2 

7 

6 

6 

2 

1 

1 

4 

7 

3 

1 

2 



TABLE 3-2 
SUMMARY OF QAIQC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT. NORTH CAROLINA 
PAGE TINO 

Field Trip Field Rinsate 
Number of 

Preservation 
Analysis Containers Type of Container Requirements 

Holding Time 
Duplicates Blanks Blanks Blanks 

per 

SUBSURFACE SOIL 
TCL Volatiles I 6 1 2 1  1 3 4 1 40-mL VOA vials 

I I I I I I 

PCBs I 2 1 - 1 - 1  1 1 8-ounce wide-mouth glass jar 

TCL Metals 

TCL BNAlPesticideslPCBs 

I I I I I 
Total Organic Carbon 1 1 1 1 1  1 18-ounce wide-mouth glass jar 
(TOC) 

Density 

4 

4 

Hydrocarbons I I I I I I 
Cation Exchanqe 1 l l l l l  1 14-ounce wide-mouth glass jar 

1 

1 

Grain Size 

British Thermal Units 

Total Petroleum 

- 
Capacity 

Porosity, Permeability 

SOIL 

Cool to 4OC 

Cool to 4°C 1 

1 

1 

5 

Cool to 4OC 

Cool to 4°C 

3 

3 

1 

Cool to  4°C 

7 days to extraction 
40 days to analysis 

1 

1 

2 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

1 

1 

None 

None 

4-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

7 days 

28 days 

I 

I None 7 days 

7 days to  extraction 
40 days to analysis 

28 days 

28 days 

7 days 

Cool to  4°C 

None 

Cool to 4°C 

None 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

4-ounce wide-mouth glass jar 

1 

I 

1 

1 

1 

1 

1 

PCBs 

Total Petroleum 
Hydrocarbons 

Total Organic Carbon 

British Thermal Units 

Grain Size 

Density 

2 

2 

1 

1 



TABLE 3-2 
SUMMARY OF QNQC SAMPLES, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
MCAS, CHERRY POINT, NORTH CAROLINA 
PAGE THREE 

SURFACE WATER 

Analysis 

40-mL VOA vials HCI topH <2 
Cool to 4-C 

I-Liter polyethylene bottle HN03 to pH <2 
Cool to 4OC 

Cool to 4°C 

0 6 g ascorbic acid 

Field 
Blanks 

Field 
Duplicates 

3 

I 

1 

1 

TCL Volatiles 

Priority Pollutant Metals 
(filtered) 

Priority Pollutant Metals 
(unfiltered) 

Cyanide 

14days to analysis 

Rinsate 
Blanks 

Number of 
Containers 
per Sample 

Trip 
Blanks 

6 months; Hg-28 days 

1 

1 

1 

1 

6 months; Hg-28 days 

Type of Container 

1 

14 days 

Preservation 
Requirements 

FLOATING PRODUCT 
PCBs I 1 1 - 1 - 1  1 1 8-ounce wide-mouth glass jar None 7 days to extraction; 

(metal paint can) 40 days to analysis I 

Holding Time 

W 
A 

W 

..- <... -...- I I I I I I 

Density 1 18-ounce wide-mouth glass jar I 
I I I 

Total Suspended Solids 

Hardness 

British Thermal Units 

F I ~ C ~  Pnint 

Viscosity I 1 - 1 - 1 - 1  18-ounce wide-mouth glass jar I 1 I 

SEDIMENT 
C 

1 

1 

I 

1 I - 1 

I 

1 

1 

Cool t o  4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

8-ounce wide-mouth glass jar None 

8-ounce wide-mouth glass jar 

10 days to  analysis 

6 months; Hg-28 days 
CN-14 days 

7 days to extraction; 
40 days to analysis 

28 days 

28 days 

7 days 

500-mL polyethylene bottle 

500-mL polyethylene bottle 

4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TCL Volatiles 

TCL Metals and Cyanide 

PCBs 

Total Organic Carbon 
- - 

Total Petroleum 
Hydrocarbons 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

40-mL VOA vials 

8-ounce wide-mouth glass jar 

8-ounce wide-mouth glass jar 

&ounce wide-mouth glass jar 

%ounce wide-mouth glass jar 

7 days 

14 days 

1 

1 

3 

3 

2 

1 



3.2.4 Documentation 

Custody of samples will be maintained and documented at all times. Chain-of-custody begins with i 

the collection of the samples in the field. A sample is  in custody if: 

0 It i s  in the field investigator's or the transferee's actual possession; 

f 

It i s  in the field investigator's or the transferee's view, after being in hisiher physical 

possession; 

It was in the field investigator's or the transferee's physical possession and then he/she 

secured it to  prevent tampering; 

It is placed in a designated secure area. 

( 

A chain-of-custody record form shall be used to record the custody of all samples collected and 

maintained by NUS personnel. The chain-of-custody (COC) also serves as a sample logging mechanism 

for the laboratory. Section 5.3 of NUS SOPSA-6.1 (See Appendix A) provides a description of the COC 

procedures that will be followed. An example of the COC record form is included in Appendix B of ( f 

this plan. 

The following is  a discussion of the documentation necessary for tracking samples from collection to  

receipt of the analytical data. C 

Sample Labels 

One label will be filled out for each sample container sent for laboratory analysis. The sample label is ( 

a 2-inch by 4-inch white label with black lettering and an adhesive backing. These labels are required 

on every sample. The sample label description and procedures for completion are found in NUS 

SOP SA-6.1 Section 5.2 (see Appendix A). 

Chain-of-Custody Record 

The Chain-of-Custody Record Form accompanies a sample (or group of samples) as it is  transferred 

from person t o  person. This form must be used for any sample collected for chemical or geotechnical ( 

analysis, whether onsite or offsite. An example of the Chainsf-Custody Record Form is included in i 



Appendix B. Procedures for using this form are contained in SOPSA-6.1 (see AppendixA). At the 

completion of field activities the Chain-of-Custody Record Form will be placed in the project file. 

Custody Seal 

The Custody Seal is  a 1-inch by 3-inch adhesive backed label. It is part of a Chain-of-Custody process 

and is used to prevent tampering with samples after they have been collected in the field. It is used 

whenever samples are shipped with an accompanying Chain-of-Custody Record Form. Procedures for 

using Chain-of-Custody seals are described in SOP SA-6.1 (see Appendix A). 

Sample Logsheet and Logbook 

A sample logsheet will be filled out for each sample. A sample logsheet is  a notebook (3-ring binder) 

page that is used to record specified types of data pertaining to  the samples. The data recorded on 

these sheets are useful in describing the sample as well as pointing out any problems encountered 

during sampling. Data such as container source and description, sample description type, and 

disposition, as well as time, date and sample method are recorded on this form. Appendix B contains 

an example of a sample logsheet for various sample media. The sample logbook is a 3-ring binder 

which contains sample logsheets for each sample collected. The sample logsheets are sequentially 

numbered when placed in the sample logbook, and the sample number and logsheet page numbers 

are recorded in the sample logbook table of contents (placed at the front of the logbook) for easy 

reference and access. At the completion of field activities the sample logbook containing all sample 

logsheets will be placed in the project file. 

Equipment Calibration Log Form 

Each NUS field instrument requiring calibration will have a separate equipment calibration log form 

(see Appendix B) which documents that the manufacturer's instructions were followed for calibration 

of the equipment, including frequency and type of standard or calibration device. The information 

placed on the form documents the accuracy, precision or sensitivity of the measurement, and, if 

necessary, will be used to  determine if correction should be applied to  the readings. A separate form 

will be established and maintained for the following field instruments: 

HNUorOVA 

pH meter 

Specific Conductivity meter 



Electronic water level indicator 

Dissolved oxygen meter 

These forms will be maintained in a 3-ring notebook. At the completion of field activities the 

notebook containing theequipment calibration log forms will be placed in the project file. 

3.2.5 Field Chanqes 

Changes in project procedures may be necessary as a result of altered field conditions or 

unanticipated events. A summary of the sequence of events associated with field changes i s  as 

follows: 

The Field Operations Leader (FOL) notifies the NUS Project Manager (PM) of the need for 

the change. 

If necessary, the NUS PM will discuss the change with the pertinent individuals (e.g., NUS 

Senior Technical Advisors, NUS Contracting Officer, Remedial Project Manager, and Cherry 

Point Project Coordinator) and will provide a verbal approval or denial to the FOL for the 

proposed change. i I 

The FOL will document the change on a Task Modification Request Form (see Appendix B) 

and forward the form to  the NUS PM immediately. 

The NUS PM will sign the form and distribute copies to  the NUS Contracting Officer, NUS 

Quality Assurance Officer, Remedial Project Manager, Cherry Point Project Coordinator, 

the NUS FOL, and the Project File. 

A copy of the completed Task Modification Request Form will also be attached to the field 

copy of the affected document (i.e., RFI Work Plan). 

I 



3.2.6 Onsite Proiect Administration 

All onsite project administration activities are the responsibility of the NUS FOL. NUS field personnel 

will assist the FOL, as needed, in the day-to-day execution of these activities which include the 

following: 

Track, review, and approve (as needed) subcontractor submittals and payment requests. 

Maintain daily activities record forms. 

Maintain site logbook, field notebooks, and other field records. 

Descriptions of the above activities are provided in the following sections. 

Subcontractor Submittals 

The NUS Project Manager or designee shall be responsible for tracking, reviewing, and approving 

subcontractor submittals such as requests for payment, boring logs, and well construction forms. 

Daily Activities Record Form 

The daily activities record is designed for tracking the schedule and budget and progress reporting. 

This record documents the pay items involved with the daily activities and progress for each 

Subcontractor. These sheets summarize the work performed and form the basis of payment to the 

subcontractors. Thus, this information is used to check the subcontractor request for payment. A 

copy of the daily activities record is included in Appendix B. 

Each field team leader who is  supervising a subcontractor activity must complete a Daily Activities 

Record Form. The subcontractor's signature is  required at the end of each working day to  verify work 

accomplished and the various pay items (e.g., hours worked, standby time, and material used). 

Site Logbook 

A site logbook will be maintained by the NUS FOL and/or designee. This book will serve to record all 

major on site activities during the RFI. The logbook is  a bound notebook with consecutively number 

pages that cannot be removed. It will contain a summary of the day's activities and will reference the 

other controlled documents (field notebooks, sampling logsheets, chain-of-custody form numbers, 

calibration logsheets, etc.) when applicable. 



The site logbook is initiated at the start of the first onsite activity (e.g., initial reconnaissance survey). 

Entries are made for every day that onsite activities take place. 

The NUS site logbook is issued by the PM (or designee) to the FOL for the duration of the project. It is  

the responsibility of the FOL to  keep the site logbook current throughout the project. 

The cover of the site logbook contains the following information: i 

Project Name and MCAS, Cherry Point Work Assignment Number 

NUS Project Number 

Field Operation Leader's Name (- 

Sequential Book Number 

Start Date 

End Date 

I 

Daily entries into the logbook may contain a variety of information. At the beginning of each day, 

the following information must be recorded: 

Date 

Starttime 

Weather 

All field personnel present 

Any visitors present 

During the day, a summary of at1 site activities and level of personal protection shall be recorded in 

the logbook. The information need not duplicate that recorded in other field notebooks (e.g., 

sample logbook, Site Administrative Officer's notebook, Health and Safety Officer's notebook, etc.), 

but shall summarize the contents of these other notebooks and refer to  the page locations in these 

notebooks for detailed information. 

The sample logsheet for each sample collected (see example forms in AppendixB) must be 

referenced. If measurements are made at any location, the measurements and equipment used must 

either be recorded in the site logbook or reference must be made to  the notebook and page 

number(s) on which they are recorded. 
I 

All entries shall be made in black pen. No erasures are permitted. If an incorrect entry is made, the i 

data shall be crossed out with a single strike mark, initialed, and dated. At the completion of entries 



by any individual, the logbook must be signed. It must also be signed by the FOL at the end of each 

day. Figure 3-1 provides an example of a typical site logbook entry. 

Field Notebook 

A bound, weatherproof field notebook (daily diary) will be maintained by each NUS representative as 

designated by the NUS FOL. The field notebook will serve to record the daily activities during the 

facility investigation. At a minimum, the following NUS field personnel will be responsible for 

maintaining a personal field notebook (daily diary): 

Field Operations Leader 

Health and Safety Site Officer 

Sampling Leader 

Site Geologist 

These NUS representatives shall record daily the appropriate information related to field activities. 

All entries shall be made in black ink. This information may include, but, not be limited to  the 

following: 

Front cover of field notebook will contain: 

- Project name and MCAS, Cherry Point assignment number. 

- NUS project number. 

- "Field Notebook" descriptor and sequential book number. 

First page will contain: 

- Name of person(s) responsible for maintaining the book, including start and end date. 

- Address and phone number of NUS Pittsburgh office for each person. 

Table of contents referencing page numbers relevant to  daily entries 

Daily chronological synopsis of observations, activities, and accomplishments concerning 

the project, including work performed by the subcontractors and names of people 

involved, level of Health and Safety, etc. 



FIGURE 3-1 

TYPICAL SITE LOGBOOK ENTRY 
MCAS. CHERRY POINT, NORTH CAROLINA 

SITE NAME: 

START TIME: DATE: 

FIELD OPERATIONS LEADER: 

NUS CONTRACTOR NAVYIEPA 

WEATHER: Clear. 68' F, 2-5 mph wind from SE 

ACTlVlTl ES: 

1. calibrated HNu Number N-1640. See Notebook No. 3, page 10, and 
Calibration Log, page 2 for details. 

2. Asbestos removal activities at building - resumes. 
observed removal activities. See Notebook No. 1, page29-20, for details. Sample 
No. 123-21 -54 collected; see Logbook No. 1, page 31. Removal activities completed 
at 1 1 :SO. See Notebook No. 1, page 31. 

3. Tanker truck PF-123 steam-cleaned at decontamination pit. Then set up at 
tank for waste removal. Activities observed by 

. See Notebook No. 2, page 39 for details. 

4. Navy project manager arrives on site at 14:25 hours. 

5. Large dump truck 129-FA arrives at 14:45 and is steam-cleaned. Backhoe and dump 
truck set up at building - . Begin filling truck with scrap metal. 

observed removal activities. See Notebook No. 1, page32 for 
details. 

6. Express carrier picked up samples (see Logbook No. 2, pages42 through45) at 
17:50 hours. Site activities terminated at 18:22 hours. All personnel offsite, gate 
locked. 

FIELD OPERATIONS LEADER OR DESIGNEE DATE 



Sampling activities, including time, location, identification number, sampler's name, 

reference to sample logsheet, etc. 

Sample pickup (chain-of-custody form numbers, sample numbers, carrier, airbill numbers, 

time). 

a Unusual events, nonconformances, problems, etc., should be described in detail. 

a Equipment calibration information including time, equipment type and serial numbers, 

reference to calibration logsheet, and name of person performing calibration. 

Description of photographs including direction of view, roll number, photo number, 

special lenses, etc. This can be placed in a separate section of the book (i.e., reserve the last 

10 to 20 pages for all photographs). 

Arrivalldeparture of equipment. 

Signature of unspecified person(s) making entries (at the end of each entry) and signature 

at the bottom of each page of person responsible for maintaining the notebook. Each 

field notebook is initiated at the start of the first onsite activity of the person responsible 

for maintaining it. 

Entries are made for every day that onsite activities take place which involve the person responsible 

for maintaining the book, as assigned or as designated by the NUS PM. No erasures are permitted. If 

an incorrect entry i s  made, the data shall be crossed out with a single strike mark, and initialed and 

dated. Any blank page or blank portions of pages shall also be crossed out, initialed, and dated. It is 

the responsibility of this person (or designee) to keep the field notebook current while in his 

possession, and return i t  to the FOL or to relinquish it to another NUS representative, who signs and 

dates the inside cover, thus assuming responsibility of it. 

NUS Sampling Documentation 

Sampling documentation will include, but not be limited to the following: 

Chain-of-custody form 

a Sample logsheets and logbook 

Equipment calibration logsheet 



At the completion of field activities, the FOL shall submit to the NUS Project Manager all field records, 

data, field notebooks, logbooks, chain-of-custody receipts, sample log sheets, drilling logs, daily logs, I 

etc. The NUS Project Manager shall ensure that these materials are entered into the document 

control system in accordance with appropriate administrative guidelines. 

3.3 GENERAL FIELD OPERATIONS 

Following approval of this Work Plan, NUS will prepare drilling specifications, obtain a drilling I 

subcontractor, and begin mobilization activities. All field team members will review the Work Plan, 

including the Health and Safety Plan (HASP) which is included as Appendix B of this document. In 

addition, a field team orientation meeting will be held to familiarize personnel with the scope of the 

RFI field activities. I 

Equipment mobilization may include, but will not be limited to, the mobilization and set-up of the 

following equipment: 

i f 

Sampling equipment. 

a Hydrogeologic monitoring equipment. 

a Health, safety, and decontamination equipment. 

a Subcontractor equipment. 

Survey equipment. 

The Field Operations Leader (FOL) will coordinate the mobilization activities necessary upon arrival at 

the facility. The FOL will also make any necessary equipment purchases in order to  conduct the field ! 

investigation. The equipment required for the RFI field activities will be loaded in Pittsburgh and 

driven to  the site by the FOL and a technician. After field activities are completed, the FOL will 

demobilize the equipment and drive back to  Pittsburgh. 

( 

The subcontractor who is awarded the contract t o  perform the drilling will begin to  mobilize 

equipment immediately after receiving notice to proceed. The subcontractor will be responsible for 

mobilizing and demobilizing the necessary equipment in order to perform the work outlined in the 

bid specifications. The subcontractor specification(s) will be prepared following acceptance of the i 

Final Work Plan by the MCAS and €PA. 
i 



3.3.2 Drillina Operations 

The proposed locations for soil borings and monitoring wells as discussed in Section 2, were selected 

based on the suspected source areas, the overall expected groundwater flow pattern for the area and 

the data requirements of the RFI. 

3.3.3 Overburden Drillina Procedures 

Drilling operations for overburden soil borings will be conducted using any combination of drilling 

methods needed to drill through the sediments, with the only restriction being that potable water is 

the only fluid allowed i f  one i s  required. The preferred method of drilling is the hollow-stem auger 

method. The borings shall be advanced in accordance with the drilling specifications developed for 

this project. 

Boring depths for the proposed soil borings are presented in Tables 2-1, 2-8, and 2-15 for RFI Units 5, 

10, and 16, respectively. Boring depths for the proposed monitoring wells are presented in Tables 2-2, 

2-9, 2-16 and 2-22 for RFI Units 5, 10, 16, and 17, respectively. For borings which penetrate the 

saturated portion of the water table aquifer, the depth of the water table will be measured andlor 

confirmed by the field geologist prior to  termination of the borehole drilling. 

During drilling operations of overburden material, standard penetration tests and split-spoon 

sampling shall be performed. Split-spoon sampling intervals are presented in Tables 2-5, 2-1 1, 

and 2-18 for RFI Units5, 10, and 16, respectively. These sampling procedures shall be performed in 

accordance with ASTM D1586-84 (Section 7, see Appendix A) for each soil boring. In addition to any 

samples sent for laboratory analysis (see Sections 2.1, 2.2, 2.3 and 2.4), all split-spoon soil samples will 

be analyzed for lithologic description in the field. Field descriptions will be in accordance with NUS 

SOP GH-1.5: Sections 5.2,5.4, and 5.5 (See Appendix A). 

Each soil sample collected for lithologic description will be placed in an &ounce jar (to be provided by 

the drilling subcontractor), labeled, and the pertinent data recorded (i.e., project, boring and sample 

numbers, depth, blow counts, and date) by the field geologist. The driller shall prepare a separate 

written boring log for each boring drilled, to  be submitted to the field geologist at the conclusion of 

the field activities. 



A complete log of each well boring will be maintained b i  NUS in accordance with NUS SOPGH-1.5, 

Section 5.5. Appendix A contains an example of the boring log description form. At a minimum the 

boring log will contain the following information, when applicable, for each overburden well boring: i 

Sample numbers and types 

Sample depths 

Standard Penetration Test data 

Sample recovery/sample interval 

Soil density or cohesiveness 

Soil color 

Universal Soil Classification System (USCS) material description and symbol 

In addition, depths of changes in lithology, sample moisture observations, depth t o  water, OVAIHNU 

readings (if taken), drilling methods, and total depth of each borehole should be included on each 

log, as well as any other pertinent observations. Sample bottles containing soil samples collected 

solely for lithologic description from each monitoring well boring will be consecutively numbered 

starting with 5-1. In addition, the following information shall be recorded on the lid of these sample 

jars: 

I I 

Job name and number 

Well number and sample number 

Date 

Depth of sample 

Blowcounts 

3.3.4 Monitorina Well Construction/lnstallation 

! 

Overburden wells will be constructed of 2-inch-diameter, flush-joint-threaded, Schedule 40 PVC 

casing and well screens equipped with a PVC end plug. Each section of casing and screen shall be NSF- 

approved. Figure3-2 illustrates typical well construction details for overburden wells. Monitoring 

well construction details for the wells t o  be installed in each RFI unit are given in Tables 2-2,2-9,2-16, i 

and 2-22 for RFI Units 5, 10, 16, and 17, respectively. The slot size will be determined in the field, but 

will be no larger than 0.02 inches. 



CAP WlTH V E N T 1  r STEEL CAP WlTH PADLOCK 

MARKER POST (TYPICAL OF 4 )  

CONCRETE PAD 

2"DIA. PVC PlPE (SCHEDULE 40) 

CEMENT/ BENTONITE GROUT 

I 

BENTONITE PELLETS 

MINIMUM 6" DIA. BOREHOLE 

2" DIA. PVC PlPE (SCHEDULE 40) 

TYPICAL OVERBURDEN MONITORING WELL 
CONSTRUCTION DETAILS 
MCAS CHERRY POINT, NC* 

FIGURE 3-2 



The PVC well installation procedure will consist of backfilling the boring (if required) with a 

sandlbentonite mix to a depth of approximately 112to 1 foot below the position desired for the I 

bottom of the well screen. The PVC pipe and screen will be placed at the desired depth in the 

completed boring and the annulus of the boring, around the well screen, and 1 to 3 feet above the 

well screen will be backfilled with clean silica sand (Nos. 20 and 30 U.S. Standard Sieve size or as 

determined by the site geologist). A bentonite pellet seal (minimum 2-foot thickness) will then be 

installed and allowed to hydrate as per the manufacturer's recommendation; the remainder of the t 

annulus of the boring (from the seal to  ground surface) will then be backfilled with cement/bentonite 

grout placed using a tremie pipe. The depths of all backfill materials will be constantly monitored 

during the well installation process by means of a weighted stainless steel or plastic tape. 

r' 

A 4-inch-diameter protective steel casing equipped with a locking steel cap will be installed around all 

wells. These casings will be grouted a minimum of 3 feet into the ground and will have at least one 

drain hole positioned approximately 0.5 feet above the ground surface. In addition, a concrete apron 

measuring 5 feet by 5 feet by 0.5 feet will be constructed equally portioned around the casing of each 
1 

well. Four marker posts (4-inch nominal diameter, 7-foot-long steel pipe filled with cement) will be 

embedded in each concrete apron. The marker posts will be positioned equidistant from one another 

and near the corners of the concrete apron. All locks supplied for the wells will be keyed alike. After 

installation, the ground surface, the top of the riser pipe, and the top of the protective casing will be ; I 

surveyed to  within 0.01-foot vertical accuracy. In addition, the well will be surveyed to a 0.1-foot 

horizontal accuracy. 

A monitoring well construction diagram will be completed for each well installed. A sample of the 

monitoring well construction form is provided in Appendix A. 

3.3.5 Well Development 

< 
Monitoring wells will be developed after installation to remove fines and sediments from around the 

well screens and to  remove drill cuttings and residual drilling fluids from the area around the 

monitored interval of the boring. Wells will be developed by air lift, bailing and surging, or by 

pumping, as determined by the field geologist. Wells will be developed until water removed is  visibly I 

clear of suspended solids or until approved by the field geologist. The regular pH and specific 

conductance measurements will be collected for the purged water. Wells will be developed until 

these readings become stable and when the purged water i s  visibly clear, as described above. 

Development water will be discharged onto the ground in the vicinity of the well being developed I 

and in a manner that minimizes surface disturbance and/or runoff. i 



3.3.6 Aquifer Testinq 

Monitoring wells will be used for aquifer testing to determine the groundwater flow conditions in 

the water-bearing zones investigated by each well. The data generated from these tests will be used 

to define the water-yielding characteristics of each formation, develop groundwater velocity values, 

and estimate the rate of groundwater movement throughout the site. Slug tests will be performed in 

each of the monitoring wells, which will then be evaluated using the most appropriate evaluation 

technique for the existing hydrogeologic conditions. Pressure transducers and data loggers will be 

used for data collection, where appropriate, to obtain sufficiently accurate field data. Procedures for 

performing aquifer testing will be in accordance with NUS SOP GH-2.4, Section 5 (See Appendix A). 

At a minimum, the following information will be collected (when applicable) for each well during the 

performance of aquifer tests: 

Well numbertdepthtscreened intervaltinside diameter of screeddiameter of sand pack 

Static water level 

Method of inducing water-level change (for slug tests) 

Total time of test 

Data generated by the tests will be documented on the appropriate data sheets and analyzed for the 

determination of aquifer characteristics. Section 5.3 of NUS SOP GH-2.4 summarizes various methods 

which may be used slug testing data analysis. A sample data sheet for slug tests is  provided in 

Appendix A. 

3.3.7 Water-Level Measurements 

Synoptic water-level measurements will be taken from all existing and newly installed monitoring 

wells in RFI Units 5, 10, 16 and 17. In addition, synoptic water-level measurements will be taken from 

existing monitoring wells in RFI Unit 15. To minimize the potential influence of tides on the water 

levels, synoptic water-level measurements within a unit will be taken as quickly as possible (within a 

4-hour period for RFI Unit5 and RFI Unit 10). Because RFI Units 15, 16, and 17 are located in close 

proximity to  each other, synoptic water-level measurements from the wells in these units will be 

taken together as quickly as possible (within a 4-hour period). To minimize potential tidal effects, 

wells closest to  the Neuse River and i t s  tributaries will be measured first, and wells located furthest 

inland will be measured last. The exact sampling sequence will be determined in the field by the site 

geologist. 



A second round of water-level measurements will be taken from all newly installed wells within a 

24-hour period to minimize atmospheridprecipitation effects on groundwater conditions. 

Measurements will be taken with an M-scope (electrical water-level indicator), pressure transducer, I 

steel tape and chalk, or popper, using the top of the well casing as the reference point for 

determining depths to water. Water-level measurements will be recorded to the nearest 0.01 foot in 

the appropriate field log book. 

I 

In addition to the static water-level measurements, a continuous recorder will be placed on one new 

well in RFI Units 5, 10, and 17 for a 1-week period. A continuous recorder is currently in place at RFI 

Unit 16. 

The following reports and documentation will be the responsibility of the field geologist during the 

drilling activities. A copy of applicable forms that will be used by the site geologist are located in 

Appendix A for the following: 

Soil Boring Description Log 

Overburden Monitoring Well Construction Sheet 

Data Sheet for Slug Test 

The field geologist's logbook shall contain information about the drilling activities such as startlfinish 

times, standby times, and problems or changes encountered during drilling. Drilling1 monitoring well 

construction information (e.g., footage drilled, depth of casing, etc.) will be recorded daily on the 

boring log and the overburden monitoring well sheet. The boring log, along with the geologist's 

logbook, will be used to prepare the Daily Activities Record Form. This report will identify drilling 

activity and quantities of material used on a daily basis, and shall be signed by the drilling contractor I 

foreman (or equivalent) and the site geologist. The reports shall be submitted to the NUS Project 

Manager at the completion of each well installation. These reports will also be used to fill out the Site 

Logbook. 

i 

3.4 GENERAL SAMPLING OPERATIONS 

3.4.1 Soil Samples Collected Usina Hand Equi~ment 

( 

From RFI Unit 17, soil samples for laboratory chemical analysis will be collected from just below the [ 

surface, from approximately from two feet beneath the ground surface, and from just above the 



water table (approximately 2-4 feet). A total of 23 soil samples will be collected for chemical analysis 

using hand equipment as described in Section 2.4.3.2. Stainless steel equipment such as spoons, hand 

augers, shovels, or scoops shall be used to collect soil samples. The equipment shall be properly 

decontaminated (see Section 3.6 for decontamination procedures) prior to usage. 

If sampling occurs where a vegetative cover has been established, the turf shall be removed and set 

aside during the sampling operations. The turf shall be replaced after sampling is completed. When 

the soil sample is  obtained, i t  shall be deposited into a glass or stainless steel bowl for mixing prior to 

filling the sample containers. Mixing of the soil sample for chemical analysis shall be performed using 

a stainless steel spoon in the glass or stainless steel mixing bowl. The soil will be homogeneously 

mixed and then placed into the respective containers for packaging and shipment to  the laboratory 

for chemical analysis. If this material is not a major constituent of the soil, large gravel- or cobble-size 

material which displays no visible porosity (e.g., quartz or feldspar) or evidence of contaminant 

staining of the rock surface, will be selectively discarded from the sample. 

Prior to sampling surface soils, leaves, grass, and surface debris should be removed from the area to 

be sampled using a clean stainless steel spoon or shovel. Surface soil samples shall then be collected 

using a precleaned, stainless steel scoop, trowel, or spoon. Shallow soil samples shall be collected by 

digging a hole or trench with a stainless steel shovel, then removing all of the loose soil and collecting 

a sample at the desired depth using a stainless steel spoon, trowel, or scoop. Soil samples will be 

preserved in accordance with NUS SOP SF-1.2, Section 5 (See Appendix A). Preservation requirements 

can be found in Table 3-1. 

3.4.2 Groundwater Sarn~linq 

One round of groundwater samples will be collected from new and existing wells as described in 

Sections 2.1 through 2.4. Groundwater samples will be collected in accordance with NUS SOP SA-1 . I ,  

Section 5 (Appendix A). 

Prior to obtaining samples, the static water level and well depth will be measured and the wells will 

be purged using a dedicated stainless steel bailer or a suction pump. Three to five well volumes will 

be purged. If the wells are purged dry with less than three well volumes removed, the water level in 

the well will be allowed to  recover at least 70 percent, then a sample will be collected. In the event 

that recovery is slow, samples will be collected the following day. 



Field measurements shall be taken on the groundwater as it is  purged and prior to  sampling. These 

field measurements include: 

pH 

a Specific conductance 

Temperature 

In addition, color and turbidity shall be noted on the sample log form for each water sample obtained 

and for each purged well volume. Procedures for obtaining these field measurements will be in 

accordance with NUS SOP SF-1 .1 (Sections 5.1,5.2, and 5.3, respectively). Both filtered and unfiltered 

samples will be obtained for metals analysis (see Table 3-1). Filtering of samples shall be conducted in f 

accordance with SOP SF-1.2 (Section 5.2.5) in Appendix A. 

Dedicated stainless steel bailers will be used for sample collection. The sample will be poured directly 

from the bailer into the appropriate sample bottles for analysis. i 

Groundwater samples will be preserved in accordance with NUS SOP SF-1.2, Section 5 (See 

Appendix A). Preservation requirements are listed in Table 3-1. 

i 
All pertinent field data shall be recorded using a Groundwater Sample Log Sheet ( in Appendix B) and 

the field log book. 

3.4.3 Surface Water and Sediment Sarn~linq 

Surface and sediment samples will be collected from various locations as described in Sections 2.1 

through 2.4. Field Technicians will adhere to  NUS SOP SA-1.2 Sections 5.3 and 5.4 for all surface water 

and sediment sampling activities. ( 

In addition, field measurements will .be obtained on the surface water samples prior to sample 

collection. These field measurements include: 

PH 

Specific conductance 

Temperature 

a Dissolved oxygen < 

i 



Color and turbidity shall also be noted on the sample log form for each surface water sample. 

Procedures for obtaining these field measurements will be in accordance with NUS SOPSF-1.1 

(Sections 5.1, 5.2, and 5.3, respectively). 

Surface water and sediment samples will be preserved in accordance with NUS SOPSF-1.2, Section 5 

(see Appendix A). Preservation requirements are listed in Table 3-1. 

All pertinent field data shall be recorded using Sample Log Sheets (example forms are presented in 

Appendix A) and the field log book. 

3.5 SAMPLE ANALYSIS 

Samples collected at the four RFI Units will be submitted for the laboratory analyses presented in the 

medium-specific summary tables in Sections 2.1 through 2.4. These tables indicate the analytical 

parameters, analytical methods, and QAIQC sample requirements for each sample. Table3-1 

summarizes the analyses, bottle requirements, preservation requirements, and holding times for each 

sample. 

3.6 DECONTAMINATION 

The equipment involved in field sampling activities will be decontaminated prior to and during 

drilling and sampling activities. Such equipment includes drilling rigs, downhole tools, augers, 

pumps, well casing and screens, soil and water sampling equipment, and water level measurement 

devices. 

3.6.1 Maior Equipment 

All drilling equipment, including the drill rig and its transport system, shall be steam cleaned prior to 

beginning work, between the drilling of separate boreholes, any time the drilling rig leaves the 

facility or unit prior to  completing a boring, and at the conclusion of the drilling program. 

Decontamination operations will consist of washing equipment using a high-pressure steam wash. 

All decontamination activities will take place over an onsite area to  be designated during 

mobilization. Additional requirements for drilling equipment decontamination can be found in NUS 

SOP GH-1.6, Section 5 (Appendix A). 



3.6.2 Sarnplina Equipment 

All sampling equipment used for collecting samples will be decontaminated both prior to sampling in 

the field and between samples. Decontamination procedures will be in accordance with NUS 

SOPSF-2.3, Section5 (See AppendixA). In general, the following decontamination steps will be 

taken: 

Potable water rinse 

Alconox or liquinox detergent wash 

Potable water rinse 

DistiIIed/deionized water rinse 

Nitric acid rinse 

Distilled/deionized water rinse 

Acetone or methanol double rinse 

Distilledldeionited water rinse 

Air dry 

Field analytical equipment such as instrument probes will be rinsed first with distilled/deionized 

water then with sample. ( f 

3.6.3 Personnel 

Personnel decontamination is discussed in the Health and Safety Plan included in Appendix B. 



4.0 SAMPLING ANALYSIS 

4.1 LABORATORY PROCEDURES FOR SAMPLE ANALYSIS 

All analysis will be performed using method references from "Test Methods for Evaluating Solids 

Waste, PhysicalIChemical Methods," SW-846, 3rd edition, where applicable. For those tests for which 

methods are not found in SW-846, other EPA-approved methods will be used. All detection limits 

listed on the table apply to  clean-water samples that are free of matrix interferences. All analytical 

procedures are performed according to a written method taking one of the two forms described 

below. 

A legible photocopy of the EPA referenced method with a cover page containing approval 

signatures and delineating safety precautions, calibration and quality control checks, 

example calculations, reporting limits, or any other information not fully specified in the 

reference method. 

A reference method rewritten into NUS standard format, incorporating specific quality 

control procedures, instrumentation set-up, operation procedures, etc. This method will 

address the following. 

- - Title - List the properly, analyte, or class of compounds measured by the method. 

- Sco~e and A ~ ~ l i c a t i o n  - Describes the sample matrices to  which the procedure applies. 

- Summarv of Method - Briefly describes the theory and the steps involved in the 

method. 

- Interferences - Describes those matrix components known to interfere in the analysis 

and the methods when available, for preventing or compensating for an interference. 

- Procedure - Describes the sequence of activities to  be performed. This includes 

standardization, sample pretreatment, sample quantitation, reporting limits, quality 

control checks, and special glassware cleaning procedures or safety precautions as 

appropriate to the method. 



- A ~ ~ a r a t u s  and Materials - Lists the required equipment. 

- Reaqents - List the reagents used in the method. Describes the required reagent grades 1 

plus the reagent preparation, storage requirements, and expiration times. 

- References - Lists the reference methods(s) from which information was derived to  

prepare the method. 

All analyses will be completed using Level C protocols, as appropriate. These protocols are described 

in Section9.0 of the "NUS Corporation Laboratory Quality Assurance Plan in Support of the 

Department of the Navy Requirements for Quality Control of Analytical Data." ' I  <- 

The laboratory quality assurance project plan (QAPP) referenced above will be used to complete the 

analytical portion of this program. This QAPP addresses, among other things, all of the following: 

Chai n-of-custody procedures 

Sample storage 

Calibration procedures and frequency 

Data reduction, validation, and reporting 

Internal quality control checks 

Laboratory performance and systems audits 

Preventive maintenance procedures and schedules 

Corrective action 

Table 4-1 provides a summary of the location of each of these elements within the laboratory QAPP. 

Turnaround times for completion of the analyses and generation of reports and data packages I 

depend on several factors, including: 

a Number of samples and matrix 

a Current laboratory backlog 

a Sampling schedule 

a Specific required analyses 



TABLE 4-1 

SAMPLE ANALYSIS REQUIREMENT AND LOCATION 
IN LABORATORY QAPP 

MCAS, CHERRY POINT, NORTH CAROLINA 

F 

X 

13.0 

X 

12.0 

X 

H 

X 

C 

X 

X 

X 

9.6 J 

X 

10.0 

X 

9.2 7.0 

X 

Table1 

X 

X 

9.5 

X X X  

X X X  

Requirement 

Chain-of-Custody Procedures 

Sample Storage 

Holding Times 

Sample Preparation Methods 
and Analytical Procedures 

Calibration Procedures and 
Frequency 

Data Reduction, Validation, 
and Reporting 

Internal Quality Control 
Checks 

Systems Audits 

Preventive Maintenance 

Corrective Action 

4 5 

X 

2.3 

X 

4.6 

X 

X 



Typical turnaround time for Level C analysis and generation of data packages is 40days from receipt 

of the level sample in a sample delivery group. Expedited turnaround can be provided if scheduled in 1 

advance. I 

4.2 PROTOCOLS FOR DATA EVALUATION 

As mentioned previously in Section4.1, the analytical laboratory will perform data reduction, 
( -  

validation, and reporting tasks. This validation, as performed by the laboratory, i s  part of the 

laboratory's internal QAIQC program conducted (under contract) to  monitor the laboratory's 

performance in meeting contract specified quality criteria. The purpose of this validation is to flag 

non-compl iant occurrences, to  determine if re-anal yses are necessary and to perform those re- ( 

analyses as required. 

In addition to this laboratory contract compliance validation, data utility is addressed by means of a 

comprehensive data evaluation (i.e., formal data validation) conducted by NUS non-laboratory staff I 

scientist. The function of this formal data validation i s  t o  provide interpretation of the data, 

determine the impact of the non-compliant occurrences and to  lend guidance as to  the proper usage 

and limitations of the data. 

i 
All data generated (i.e., organic, inorganic, and miscellaneous inorganic parameters) will be validated 

according to  the following EPA national protocols: 

"Laboratory Data Validation Functional Guidelines for Evaluating Organic Analyses" i 

"Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses" 

As per the EPA national protocols, the following general parameters will be evaluated: 

i 

Data completeness 

Holding times 

Initial and continuing calibration 

Laboratory blank analyses 

Laboratory Duplicate analyses 

Matrix spike analyses 

Detection Limits 

Sample Quantitation 



As shown below, parameters specific to the nature of the analyses conducted will also be evaluated: 

Surrogate spike recovery (organics only) 

Internal standards performance (organics only) 

Interference check sample analyses (i norganics only) 

Laboratory control sample results (i norganics only) 

Furnace atomic absorption results (inorganics only) 

Serial dilution analyses (inorganics only) 

Field QAIQC data such as field, trip, and rinsate blank analysis results and field duplicate analysis 

results are included as part of the formal data validation. 

The validation described above is documented in memoranda to  the file (complete with support 

documentation) per each data package evaluated. Data validation memos are QA-checked by the 

NUS Data Validation Coordinator prior to submittal to the NUS Project Manager. 

The ensurance of data accuracy and integrity through the data validation process is essential to 

overall quality of the data and in providing a secure platform for risk assessment decisions. 
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;he ourgose of r : s  orocedure I S  to prov~de general reference lnformat~on on :he sarnol~cg o f  
groC;nawater .wells. Tie ~ e ? n o d s  and eaulpmcnt cescr~bed are for :nc coilec::on of .aster samores 
from < r e  saturates tope of trre su~surface. 

2.0 SCOPE 

T h s  procedure provrdes Information on nrooer Sam0llng equipment and :echeraues 'ar 
groundwater samoling. qcvrcw of tne informatron contarncd herern wtll facrl~tate piannrng of :-e 
;icla samplrng c i i on  by descnb~ng sxandard sampling tecnntaues. The tecnnlaues docribea s ra~ l  ce 
fo~lowed whenever aDpl~cable, notlng tnat s~te-socc~fic cond~tions or prolccr.sorc~fic mans - a y  
requlre adjuStRentS In ~ethodology.  

3.0 GLOSSARY 

None. 

Site Hvdroqwlocaist or Geochemist - responsible for selecting and detailing the specrfic groundwater 
sampling technrques and wulpment to  be usd,  documenting these in the P r o l m  Operattons ?Ian 
(POP), and properly brtrfing the s l t r  sampling personnel. 

Site Geoloqrn- The Site Geologist is primarily rcnponsible for the proper acquisctron of :-e 
groundwater samoles. When appropriate, such respons~bi l i t~u may b. performed by other auallfied 
penonnel (engrneen, field technicians). 

Site lVanaaer Tne Site Manager is responsible for rev~ewing the sampling procedurcn used by : re  
fieia crew and for performing in-field spot checks for propir  sampling procedures. 

5.0 PROCEDURES 

5.1 GENERAL 

To be useful and accurate, a groundwater sample must bo representative of the parr~cular zorc o i  
:be water bang ~ r n p l d .  The physical, chrmlcal, and bacteriologrcal in tqrr ty  of the sample must 3 r  

mainta~nwl from t)H time of sampling to the tlme of twtrng in o r d u  to keep any cnangn In wa:er 
quality pararnmm to  a minimum. 

Methods for withdrawing w m p i a  from completed wells include the uw of pumps, compressed arr. 
ballen. and various typcn of umpleo. The primary conideratiom in obtacnrng a representative 
sample of the groundwater are to avoid collection of stagnant (sunding) water ln  the well and to 
avo~d phyrrcal or chemical alterauon of the water due to sampling tuhnrquw. In a non-pumping 
well, there w ~ l l  b. l ittle or no veff~cal mixing of w a t u  in  tho w d l  p c p .  or cascng, and stratrficat~on 
w ~ l l  occur. The well water in the x r n n e d  sec~~on  wil l  mix with the groundwater due to normal f fow 
pattern¶, but the well wrtu above the scrwned &on will remain iwlr td and buome stagnant. 
To safeguard against collecting n o n - r r p r ~ n t a t l v e  stagnant w a t u  i n  a sample, the  follow^ r g 
approach shall be followed pnor to  sample acquisit~on: 



A i l  Fonttorlng wells shall be ourgtd orror :o ootalnlng a sample. Evacuatron of :rrcc :o 
' ..c volumel IS recommended for a reoresentative sample. In a hlgn-ylelaing groundwater 
'ormatron and where there IS PO stagnant water In tne well aoove the screened section. 
?vac;atlon orlor to sample withdrawal i s  not as crrtical. 

2 .  -3r we115 :?at can be purged to dryness w ~ t h  the u r n ~ l i n g  equrpment berng ssed. :re -.vet1 
shall oe evacuated and allowed to recover prlor to sam'ple acquisition. If t re  recovery ra te  
, s  fatrly rap~d, evacuation of more than one volume of water IS preferred. 

3. For hrgh-yleldlng monitoring wells which cannot be evacuatd to dryness, :,?ere I S  l o  
absolute safeguard aga~nst contaminating the sample with sragnant water. One o i  :re 
:ollow~ng tecnnrques shall be used to rnintmize thts poss~btlity: 

A submen~ble pump, intake line of a surface pump or baller shall be placed just below rre 
water surface when removlng tha stagnant water and lower& as the water level 
decreases. Thrm to five volumes of water shall be removd to provide reasonable 
assurance that ail stagnant water has been evacuated. Once thls is  accomplished a ba~ler 
may be used to collwc the sample for chemical analysis. 

The inlet line of the sampling pump (or the submenible pump itul f)  shall be placed near 
the bottom of the screened seaon. and approximately one caslng volume of water shall 
be pumped from the well at a rate equal to the well's ruovacy rate. 

Stratificat~on of contaminants may exist in the aquifer formation, both in terms of a concentratror 
gradients due to mixing and dispen~on processes in a homogenwus layer, and rn layen of var~aol 
permeability Into which a greater or lesur amount of the contaminant plume has flowed. Excassive 
pumping can dilute or increaw the contaminant concentrations in the recovered u rn  pie comparea 
to what 1s representatlva of the integrated water column at that potnt, and thus r r ~ u l t  rn tEe 
coiiec~on of a non-representative sample. 

5.2 SAMWNG, MONITORING, AN0 EVACUATION EQUlPMEWT 

SamoIe containers shall conform with EPA regulations for the appropriate contaminants. 

The followr ng equipment shall b. on hand when sampling ground water wells: 

Samole oxkaaina and shiooina wui0men.f - Coolen for sample shipping and cooling, 
chemical presawativcn, approprrate packing containen and filler, Ice, lawls and chain-oi- 
custody docum mu. 

;;*Id t d s  and inmrnentat ion - ~hermornier :  pH paar/mner: camera and film; tags; 
appro~nato kv (fw locked weils); enginwo rule; water-level indicator; where 
applicable, spoc~ fic-conductiv~ ty meter. 

- Shallow-well pumps-Centnfugal, pitcher, suction, or peristaltic pumps with droplines, I 

atr-lie apparatus (corn presser and tub~ng) w h m  applicrblc 

i - Deep-well pumps-submen~ble pump and electrical pow* gonarating unit. or air-\lf, 
apparatus where applicable. 



O:?er ~ m p l ~ n q  equlDment 3ailen and monoiiiament line with tn~od-pulley assemoty ( , f  

-ecesiary). datlen snall be used !o oota~n samoles for volat~le organics from snailow arc 
zeeo groundwater wells. 

3econtaminatton solut~ons - Oistilled water, Alconox, &ethanol, acetone. 

'eeally, samole withdrawal equipment shall be cornoletely Inen, economicai, easlly clearccr. 
~ierri~zed, and reusa. a ~ l e  to operate at remote s~tes In tne absence of power sources, and caoacle 
of cei~vering vanaole rates for well flushing and sample collect~on. 

5.3 CALCULATIONS OF WELL VOLUME 

To Insure that the proper volume of water has been removed from the well prlor to sampling rt s 
f int  necessary to know the volume of standing water In the well pipe. Thls volume can be eas~ly 
calculated by the following method. Calculat~ons shall be entered in the field logoook and on :ne 
field data form (Attachment A): 

Obtain all ava~lable information on well construct~on llocation, caslng, screens, etc.). 

3etermine well or casing diameter. 

' Measure and record static water Ievel (depth below ground Ievel .or top of casirg 
peference po~nt). 

3eterm1ne deoth of well (if not known from past ruords) by sounding using a cican, 
eecontam~nated weighted t a w  measure. 

Caiculate number of linear f ~ t  of static water (total depth or length of well p10e minss 
t re  acpth to statlc water level). 

Calculate one static well volume In gallons (V r 0.163Trz). 

V r Static vdume of well in gallons. 
T a Thickness of water table in the well measured in  f ~ t ,  I.*., linear fHt of n a t i c  

water. 
r r Inside radius of well casing In inch-. 
0.t63 r A conrunt convenion factor which componsata for the conversion of : re 

casing radius from  inch^ to fwt ,  the conversion of cubic f ~ t  to gallons, and 
PI 

Determrne the minimum amount to  be evacurtod h f o r e  sampling. 

5.4 EVACUATION OF VATIC WATER (PURGING) 

The amount of flushing r well shall receive prior to sample collection will d e p d  on the intent o f  
the mon~toring program and tho hydrogeologtc conditions. Programr to dotorm~ne ovrrrl l  qual~ty 



S ~ O U N O W A ~ E ~  SAMPLE ACQUISITION 

of tNa:er reroc;rcH may require long purnotng perfods to obta~n a sample that 1s rtoresentatlve of a 
I 

arge "OIL-e of :hat aau~fer. The pump4 volume may be specrfied prtor to samp i~~g  so :nat :re 
samo:e can or a comoarrte of a known volume of the aqu~fer. Alternately tne well can be ournoed 
,ntli '.?a oarameterl such as temperature, eIeCtlcal conducance, and pH nave staotl~zwi. On$lte 
measureFer:S of :rese 3arameters snall be recorded on the field data form. 

:or ceiin~ng a contamtnant plume, a reoresentatlva sample of dniy a small volume of :re aau~fer I S  

reauirea. These crrcumstances requlre that the well be pumped enough :o remove :r?e siagnant C ' 
I 

water but not enough to induce s~gnrficant groundwater flow from otner areas. Generally :nrce to 
'ive well volumes are cons~dered effeff~ve for purglng a well. 

:be site hydrogeolog~n, geochemist and risk assmsment oenonnel shall define the oblecrrva o i  ::e 
grounawater sampling program In the Work Plan, and Provide approprtare crrterla and guiaance ro 
:he sampling personnel on :ne proper methods and volumes of well purglng. t 

The following discussion is l im~ted to thow devicas commonly u u d  at hazardous waste sit-. 
Attachment 8 prov~des guidance on the pr0p.r evacuation devtce to use for glven u m p l ~ n g  
s~tuations. Note that all of . thew tuhniquw involve equrpment which is  portable and readily ' 
available. 

8a1lrrj - 9a1Ien are the s ~ m p l ~ t  evacuation devices u s d  and have many advantages. They generally 
consist of a length of p ~ p a  wtth a scald banom (bucket-type bailer) or, as IS more usaful and 
favored, w ~ t h  a ball chuk-valve at the bonom. An inen line is used to lower the bailer ana rctrrevv 
the sampie. 

Advantages of ballen include: 

Few I ~ r n ~ t a t ~ o m  on size and materrals u u d  for ballen. 
No enernal power source nowled. 
aa~len are Inexpenuve, and can b. ddicated and hung In a well to reduce the cnances of 
cross-contarnlnatlon. 
There IS m~n~ma l  outgassing of volat~le organics whrle the sample IS In the ba~ler. 
3a1lers are relatively easy to duontam~nate. 

L:m~tat~ons on the u n  of bail- include the following: 
I 

It is time consuming to  remove stagnant water using a bailor. 
Tramfor of sample may causa aeration. 
U u  of bail- is physxally damanding, ~ w i a l l y  in warm temp.rature at p ro ta l on  
I rvels above Levd 0. 

Suction Pumq - There arm many different typm of inexpwsivr suction pumps including centrifugai, 
a~aphragm, perinalt~c, and pitcher pumps. CmtnfugA and diaphragm pumps can k uwd for we11 
evacuation at a fan pumping rate and for sampling at a low pumptng rate. Thr peristaltic pump I S  a 
low volume pump (therefore not suitable for w d l  purging) that u r n  roll- to squwze a ftexro~e 
tubing, thereby crrrting su:!on. This tubing can ba d d i c a t d  to a w d l  to prevent crols 
contamtnation. The prtcher p.. >p is  a common farm hand-pump. f 

i 
Theso pumps arm all portable, inexpomiv. and readily available. Howevu, h a u w  t h y  are baua 
on suction, thotr u s  is rmnctod t o  area wlth w a t u  levrls within 20to 2Sf-t of the groupa 
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GJOL!NOWATE.;T SAMPLE ACQUiSITION 

L.SK of observers and contacs. 

C:.?er. - 'or~at;on, such as the neCtSSlty for a warrant or 3erm1ssron of entrj, ~eCuireTPePt 
for sollt samples, access prooicrn3. locat~on of keys, etc.. 

C 

The collefflon of a groundwater sampie 15 made up of the follow~ng steps: 

1 -SO or desrgnee wrll 'irst open !he well cao and use volat~le organlc detect~on eouiorrer: 
(UNU or OVA) on tne escaping gases a t  :he well head to determine tre teed ;or <- 
respiratory protection. i 

2. When proper respiratory protection has been donned. sound the well for total depth and 
water level (using clean wuinment) and record t h w  data in a well sampling data sheet 
(Attachment A); then calculate the fluld volume in the weil pip.. 

( 1  
3. Calculate weil volume to be removd as stated in Seaion 5.3. . 

4. Seltct approoriate purging equipment (3- Attachment 0). If an elmrrc subrnen~ble 
pump w ~ t h  packer 1s cnosen, go to Step 10. . , 

5. Lower purging equipment or intake Into the well to a s h o ~  distance below the water level (' 
( 

ana b q ~ n  water removal. Col lm the purged water and dispou of IK in an acceptaole 
manner. Lower the purglng device, as required, to maintain submergence. 

J 

6. Vearure rate of discharge frequently. A bucket and stoowatch are ~ o s t  commonly used; 
other techn~qun ~nctude using pip. trajectory methods, wetr boxes or flow meten. 

7. Observe peristaltic pump intake for dqassing "bubbles." If bubble are aburdant and 
the Intake is fully submerged, this pump IS not suitable for co l lm~ng  samples for voiatl.ie 
organtcs. Never collect volrt~le organlcs sarnplm using r vacuum pumo. 

8. ?+~rge a mlnlmum of thretto-five casing volumes before sampling. In low permeabii~ty \ 

sirata (i.e., i f  the wdl is pumpad to drynms), one volume w ~ l l  suffice. 

9. I f  sampling using a pump, lowor the pump intake to midscrnn or the m~dale of :be ooen 
sect~m in uncawd wdls and coll+ct the sample. If sampling with a baler, lower tne ba~ler 
:o umpling lev4 boforr filling (this rwuirm u w  of o t h u  than a 'bucket-type' ba~ler) 
P ~ r g d  w a t u  shall k to l lmod In s du~gnated contatnu and disposed of In an acceptaote ( 

manner. 

10. (For pump and packer assarnbty only). Lowu awrnMy into well so that packer ( 5  
p o r ~ t i o n d  just above the x r w n  or open &on and inflate. Purge a volume wual to at  
least twice the screwed interval or u n x r n n d  o p m  M i o n  volume below the packer 
before sampling. Packen shall always b. tested in  a casing w l o n  above ground to ( 

deterrntne pr0p.r inflation p r n u r n  for good waling. j 

11 .  In the event that ruovery time of the well is  very slow (e.g., 24 hours), sample collect~on 
can be delayed until the following day. I f  the w d l  has beon bailed early In the mornlng, 



~ ~ i f i c ~ r n t  water may be stanalrg In :he well by the day's end to oermlt ramole c~)riec'.:cr 
; y e  well I S  ~ncapable of producrng a sufficrent volume of sample at any :!me, :a%@ : r e  
argest quantlty available and record In tne logbook. 

' 2. Add crcservatlve ~f requrred. Label, tag, and number the sample ~on!e(s). 

( 3 .  qeolacc the well cap. Make sure the well IS  readlry ~dentrfiable as t rc  source of :re 
samples. 

!4 .  Pack the w m ~ l e s  for shlpplng. Attach a custody seal to the front and back o i  :% snroo1rq 
package. ~tlake sure that traffic reports and chalnof-custody forms are oroorrty i~ i ! ea  OL: 

and enclosed or anached. 

7 5. Oecontamrnate all equipment 

5.5.3 Samole Containen 

For most samples and analytical parameten. elther glass or plastic containen are srtisfa~ory. 

5.5.4 Pteservation of Srmoles and krnole Volume Rwuiremenq 

Sample preservation tuhniques and volume requiremenu depend on the typ. and concentration of 
the contaminant and on the type of analysis to be performed. Procedure SF-1.2 d w r r b e  tne sample 
presrrvatlon and volume requirements for most of the chemicals that wrll be encountered ~~~~~g 
hazardous waste site invmlgatlons. Procedure SA-4.3 describes the prwrvat ion rwulremcnt for , 

m~croblal samples. 

5.5.5 Handlina and T rans~r t i na  Samples 

After colltction, samples shall b. hand14 as little as possible. It i s  preferable to use wlf-contalned 
, *chem~cal" ice (e.g., "blue ice") to reduce the nsk of contamination. If water ice IS used, it shall 5e 

bagged and steps taken to ensure that the melted ice d m  not cauw sample contatnen to be 
submergd and thus possibly h o m e  crms-contaminatad. All sample contamen shall b. enc1os.d ~n 
plast~c bags or cans to pravwt croswontam~nation. Samples shall b. s u u r d  in the ice ches :o. 
prevent movement of sample containen and possible breakage. Sample packing and transoarratIan 
requtrements are descnbd in SA-6.2. 

Holding t l m u  (i.o."allowd time b.twwn sample col lmion and analpis) for routine samples are 
glven in Procedum Sf-1.2. 

5.6 RECORDS 

Records WIII b. maintaind for each sample that is taken. The sample log sheet will k u s d  to  record 
the following ~nformaoon: 

Sample identification (site name, location, proj.ct n u m b ;  sample namdnumber and 
location; sample type and matnx; time and date; srrnplu's identity). 

Sample Jourca and source description. 



71~rge data prlor to removal of each casing volume and before sarn~lirg, pH, e!ccr!cal ( 

:3rduaance, ?emperature, color, ana tu ro~a~ ty  shall oe measured and recoraea. 

7,rtd 3bsW~atl0nl and measurements (appearancr; .alatrle screenfng; fieid crcrn9stri; 
sappllrg * ~ e t r o a ) .  

Sample dispol~tlon (preservat~ves added; tab sent to, hate and time: lab ramme r u ~ o e r .  f -  
i?A  Traffic Repon: or Spec~al Analytical Sewlces numoer, chain-of-custody numoer. 4 

Addit~onal remarks - (e.g., sam~lcd In con~unctron wtrh state, county, !ocal reguiatori 
authoritres; lamoles for spurfic conductance value only; sampled for ~ e y  ~natcator 
acalysis; etc.). 

i 
5.7 CHAl N-OF-CU STOOY 

1 
Proper chain-of-custody procedures play a crucial role i n  data gathering. Procdure SA-6.1 descrrbes I 

the requiremeno for a c o r r m  chaln-of-custody. 
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G ~ O U N Q W A T E R  SAMPLE ACQUlSlTlON 

>NUS SAMPLE LOG SHEET 2 f 
'JS* .-- :- - ,Won~torrng Well Oatr 

$1 Oomestlc '&ell Data c31@ * 0 A H I l b w r o n  C c m w q  - - Other 3 v  

J*o!ecr 51te Name ?rorec: S~te Y ~ ~ b e r  

uUS Source No. Source Locatron 

Jurqe 3ata I 'oral ' N ~ I I  2eotn: 
,,veil Cmng S t t t  L 010th: \Joiume I ~n i 5.C. . Terna. ('C!I :zasr I ' , r e  c : . I  I 

I I 1 

S:atlc Nater Level: 
One Casinq Volumr: 

I I I 1 

! I 
I I 

I 

Jp~rce Methou: 
S a ~ o t e  Mefhod: 
3eotn Srmolod: 
Sample 3ate & Fmr :  

jdmoiod By: 

I 
Type of kmpie  

LOW Concrntrauon 
hlgn Concenvauon 

S Grab 
ri Compovtm - 

Grab - Cornpoute 

/ Prmwvatlwe Anaivns: 

I I I I 

I I I 
I 

A 

Samcw Oata I 
prl 1 S.C. I Temo. ( O C )  I Color & -ar=,c tv  I 

I 'I ! i 

I 
I 

I Orgrntc -0r;aPIc I 

S t a n  Purqe (hn.): I 
I 

( r r a f i ~  9,- I ! 
I 
I 

trq r 
I I I 

3nd Purqe (hn.): 
Fatal Purqe Timr (mtn.1. 
- 2 ~ 1 1  Amount Purqed (qal.1. 
.Von~for Reading: 

I I I I 

I I I 
I I 

i 1 I 
b I 
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SURFACE WATER A N 0  
SEDIMENT SAMPLING 

5.3 SURFACE WATER SAMPLE COLLECllON 

5.3.1 Streams. Rivers, Outfalls and Orainaqe Features (Ditches, Culvensl 

Methods for sampl~rg $:reams, rivers, outfalls and dra~nage features at a s~ngle po~n t  vary from :re 
s~molest of nand sampling procedures to the more sophisticated m u l t l ~ o ~ n t  samollng r.ecnPlac;es 
known as the equal-width-increment (EWI) method or tne equar-discharg+tncrcment (ED11 metDocs 
(see below). 

Samples from different depths or cross-sectional locattons in :he water course taken aurlrg :t!e saFe 
sampling episode shall be compos~ted. However, samples collected along t re  leflgtn of :-e 

watercourse or at different t i m a  may reflect differing ~nputs or dilutions and therefore snail not 3e 
compos~ted. Generally, the number and type of samples to be taken depend on :he rlver's w ~ a t n ,  
deoth, d~scharge and on the suspended sediment the river's transports. The greater number of 
~nd~vidual polnts that are sampled, the more likely that the composite sample wlll truly represent The 
overall characteristics of the water. 

In small streams less than about 20 feet wide, a sampling site can generally be found where the - 
water is  well-mixed. In such caws, a single grab sample taken at m~d-depth In the center of the 
channel i s  adequate to represent the entire cross-section. 

For larger streams, at lean one vertical composite shall be taken with one sample each from just 
below the surface, at m~ddepth, and just above the bottom. The ,measurement of 00, OH, 

temperature, conduaivity, etc., shall be made on each aliquot of the venical composlte and on : re  
composlte itsjlf. For rivers, several vertical composrtts shall be collected. 

5.3.2 Lakes. Ponds and Rese~oirs 

Lakes, ponds, and reservoin have as much greater tendency to stratify than rivers and streams. Tke 
relatlve lack of mixing requrres that more samples be obtained. 

The number of water sampling sites on a lake, pond, or impoundment will vary with the size and 
shape of the basin. In ponds and small lakes, a single vertical composite at the deepest point may be . 

sufficient. Similariy, the measurement of 00, pH, temperature, etc., is to be conducted on eacn 
al~quot of the ven~cal composite. In naturally-formed ponds, the deepest point may have to oe 
determ~ned empirically; in  impoundments, the d e e p ~ t  point i s  usually near the dam. 

In lakes and i a rgu  r w r v o i n ,  several vertical composites shall be composited to form a single amole.  
These venicals are often taken along a transect or gr~d. In some cam, it may be of interen to form 
separate composites of epilimnetic and hypolimnetic zones. In a stratified lake, the ep~limnion IS the 
thermocline which i s  ex& to  the atmosphere. The hypolimnion i s  the lower, "confined" layer 
whlch is only mixed with the epilimnion and vented to the atmosphere during seasonal "overcurrr" 
(when density stratification disappears). Thew two ' z o n u  may thus have very different 
concentrattons of contaminants i f  input i s  only to one zone, i f  the contaminants are volattle (and 
therefore vented from the epilimnion but not the hypolimnion), or i f  the epilimnion only is  involved 
In short-term flushing (i.e., inflow from or outflow to  shallow streams). Normally, however, a 
composite consists of several verticals w ~ t h  samples c o l l m d  at various depths. 

In lakes with irregular shapo and wi th bays and coves that are protected from the wind, separate 
composite u m p l u  may b. needed to adequately reprewnt water quality since it i s  likely that only 
poor mtxlng wtll occur. Similarly, addit~onal s a m p l ~  are ruomrnendd where discharges. 



S j R F A C E  WAfEFi A N 0  
SE3rMENT SAMPLING 

ir:bu:anes, land use chara~eristics, and otner such factors are SusQected of ~nfluencirg .&aier 
qual~ry. 

klany lake rl'?easurerncnts are now made in-sttu using sensors and automatic readout or *ecora~?g 
dev~ces. Srcgle and FL8:lParamertr Innruments are ava~lable for measuring temperature, Cepth. 
pH, oxtdatron-reduction ootent~al (ORP), specific conductance, dtsso~ved oxygen, some catlops ana 
antons. and light penetration. 

5.33 Estuaries 

Estuarine areas are by definition zones where tnland freshwaters (both surface and ground) mlx w ~ t n  
oceanlc saltne waters. Estuaries are geverally categor~zed ~ n t o  three types de~endent Loon 
freshwater tnflow and mtxlng propenles. Knowledge of the estuary type i s  necessary to determ~ne 
sampling locatiom: 

Mixed estuary characterized by the absence of a venical halocline (gradual or no marked 
increase in salinity in the water column) and a gradual Increase in salin~ty seaward. 
Typically this type of estuary i s  shallow and is  found in major freshwater sheetilow areas. - 
Being well m~xed, the sampling locat~on are not critical in th~s type of estuary. 

Salt wedge estuary - characterized by a sharp venical increase in salinity and stratified 
fre~hwattr flow along the surface. In these estuaries the venical mtxing forces cannot 
overnde the density differential bewten fresh and saline waters.. In effeff, a salt wedge 
tapering Inland moves horizontally, back and fonh, wtth the tidal phase. If contarninatron 
i s  being introduced into the estuary from upitream, water sampling from the salt wecge ( 
may mlss i t  entirely. 

Oceanic estuary characrerized by salinities approaching full strength oceantc waters. 
Seasonally, freshwater inflow is small with the preponderance of the fresh-saline water 
mixlng occurring near, or at. the shore line. 

Sampling in estuarine areas is  normally basd upon the tidal phases, with samples collec~ed on 
successive slack t ~ d n  (i.e. when the tide turns). Estuarine sampling programs shall ~nclude ver,;cal 
salin~ty measurements a t  1 to Sfoot increments c o u p l ~  wlth vemcal dissolved oxygen and 
temperature profiles. 

The selection of sampling quiprnent depends on the site conditions and sample type required. The 
most frequently u d  samplers arr: 

Owntub.  
Dip sampler 
Hand pump 
Kemmerer 
Depth-lntqrating Sampler 

The dip sampler and the weighted bottle L. ~ I e r  are used most often. 



~ L R F A C E  WATER AND 
SE~IMENT SAMPLING 

The crrrerla for select~ng a sampler Include: 

D~soosabic and/or easlly decontaminated 
:nexoenslve ( i f  the Item IS to be dlsposea of) 
Ease of ooeratlon 
Nonreactlvelnoncontam~nat~ng - Teflon-coating, glass, stainless Sicel or ?VC samnle 
chambers are preferred (in that order) 

Each sample (grab or each aliquot collected for composit~ng) shall be measured for: 

Soec~fic conductance 
Temperature 
pH (optional) 

a Dissolved oxygen (optional) 

as soon as rt i s  recovered. These analyses will provide information on water mixingfstratification and 
potential contamination. 

- 
Oio Samolinq 

Water i s  ohen sampled by filling a container either attached to a pole or held directly, from jur t  
beneath the surface of the water (a dip or grab sample). Constituents measured in grab samples are 
only indicative of conditions near the surface of the water and may not be a true representation of 
the total concentration that i s  distrtbuted throughout the water column and i n  the cross sectlon. 
Therefore, whenever possible it is  recommended to augment dip samples with samples inat  
represent both dissolved and suspended connltuents and both venical and hor~zontal distrlbut~ons. 

Weiqhted Bottle Samolinq 

A grab sample can also be taken using a weighted holder that allowr a sample to be lowered to any 
desired depth, opened for filling, closed, and returned to the surface. This allows discrete sampling 
wlth depth. Several of thew samplw can be combined to provide a venical composite. 

Alternatively, an open bottle can b. lowered to the bottom and raised to the surfac? at a uniform 
rate so that the bottle collects simple throughout the total depth and is  just filled on reachtng the 
surface. The resulting sample using either method will roughly approach what IS known as a depth- 
in tegratd sample. 

A closed we igh td  bottte sampler consists of a stopped glass or plastic bonle, a we~ght  analor 
nold~ng devlce, and l i n a  to o w n  the st0pp.r and lower or ra lu  the bottle. The procedure for 
sampling is: 

Gently lower the sampler to  the dosired depth so as not to  remove the stopper 
prematurely (watch for bubbles). 

Pull out the stopper wi th a sharp jerk of the sampler lin.. 

Allow the bottle to  fil l completely, as evidenced by the abwnce of air bubbles. 

Raiso the sampler and cap the bottle. 

Duontaminate the outside of the bonle. The bottle can be u s d  as the sample container 
(as long as original bonle is an approved conta~ner). 



SURFACE WATER AND 
SEDIMENT SAMPLING 

l f  samoles arc desired a t  a specific deoth, and the parameten to be measured do not reaulre a Teflon 
coated sampler, a standard Kemmerer sampler may be used. The Kemmerer sampler IS a orass 
cyl~nder with rubber noppen that leave the ends open while be!ng lowered rn a vertical oositlon :O 

allow free passage of water through the cylinder. "Messenger" IS sent down the line wnen :re 
samoler i s  at the designated depth, to cause the stoopen to close the cylinder, which I S  then ralsea 
Water IS removed through a valve to fill sample bottle. 

5.3.5 Surface Water Sam~lina Techniques 

~Mon samples taken dur~ng si te invenrgations are grab samples. Typically, surface water sampl~ng 
I 

~nvolver immersing the sample container In the body of water; however, the following suggestions 
art made to help ensure that the samples obtained are representative of site condiuons: 

The most representative samples are obtained from mid-channel at 0.6 stream depth in a 
I 

well-mixed stream. 
( 1  

Even though the container1 used to obtain the sampies are previously laboratory cleaned. . . 

it is suggested that the sample container be n n s d  at least once with the water to lx 
sampled before the sample i s  taken. 

1 
For sampling running water. it i s  suggrsted that the farthest downstream sample be 
obtained first and that subsequent samples be taken as one works upstream. Work fron, 
zones suspected of low contamination to zones of high contaminat~on. t 

To sample a pond or other standing body of water, the surface area may be div~ded into 
grids. A series of samples taken from each g r~d  is comb~ned into one sample, or several 
grids are selected at random. 1 

Care should be taken to avoid excessive agitation of the water that results in the loss of 
volatile constituents. 

When obtaining samples in  40 ml septum vials for voiatile organics, analysis, it IS imponant 
to exclude any air space in the top of the bonle and to be sure that the Teflon liner facer In 
afrtr the bottle is  filled and capped. The bonle can be turned ups~de down to check for air 
bubMos. 

Do not ~ m p l e  at the surface, unless sampling specifically for a known constituent which I S  

lmmixibl* and on top of the water. Innrad, the sample container should b. inverted, 
lowered to  the approximate depth, and held at about a 45-degree angle w ~ t h  the montn , 
of the bottle facing uprtrram. 

5.4 SEDIMENT SAMWNG 

Sediment samples are usually col lmad at the u m e  verticals at which water samples were collected. 
If only one sediment sample is  t o  bo collecrwt, the site shall bo approximately at the cantor of water ( 
body. Generally, the coarser grain& sediments arr deporitad near the headwrten of the rrwrvoir 
Bed d i m e n u  near the center will be compowd of fineqrainrd materials which may, because of 



SURFACE '&ATE4 AND 
SE31MENT SAMPLING 

the~r lower oorosity and greater surface area available for adsorotlon, contaln greater 
concenttatrons of contam~nants. The shaoe, flow pattern, bathometry (deoth d~stnbutlon), ana 
water circzlation patterns must all be considered wnen select~ng sealment samol~ng s ~ t o .  in 

streams, areas likely to have sediment accumulation (bends, behlnd ~slands or ~oulders, quler 
shallow areas or very aeep, low-veloc~ty areas) snall be sampled wh~ le  areas I~kely :o snow re?  
erosion (hlgn-velocity, turbulent areas) and suspension of fine solid mater~als snail be avoided. 

Chemical constituents associated w ~ t h  bonom material may reflect an Integration of crern~cal and 
b~ologrcal processes. Bonom samples reflect the historical Input to streams, lakes, and estuaries wttn 
respecr to time, application of chemicals, and land use. Bottom sed~ments (especially fine-gra~rea 
mater~al) may act as a sink or reservoir for adsorbed heavy metals and organlc.contamlnants (even # i  
water column concentrations are below delect~on limits). It IS  therefore Imponant :o mlnlmlze tame 
loss of low-density "fines" during any sampling process. 

5.4.2 Sam~lina Eaui~ment and Techniaues 

A bottom-material sample may consist of a single scoop or core or may be a composite of several 
individual sampl- in  the cross sectlon. Sediment samples may be obtained using on-shore or- 
off-shore techn~ques. 

When boats are used for sampling, life preservers must bd prov idd and two indiv~duals must 
undertake the sampling. An additional penon shall remain on-shore in visual contaa a t  all times. 

The following samplers may be used to collect bottom materials: 

a Scoop sampler 
Dredge samplers 

Scoop Samplar 

A scoop sampler consists of a pole to which a jar or scoop is anachd. The pole may be made of 
bamboo, wood or aluminum and be either telescoping or of fixed length. The scoop or jar at the end 
of the pole is usually anached using a clamp. 

If the water body can be sampled from the shore or i f  it can be waded, the easiest and "cleanest" 
way to collect a sediment sample i s  to  use a scooo sampler. This reduces the potentlal for cross- 
contamlnatlon. This method is accomplished by reach~ng over or wading Into tne water body and. 
while faclng upstream (into the current), scooping in the sample along the bottom In the upstream 
direct~on. It is v.ry difficult not to disturb fineqrained materials of the sed~ment-water ~ntcrfacc 
when using this mothod. 

Dredges are generally used to  sample sedimenu which cannot easily be obta~ned urlng corlng 
devicos (i.e., coarse-grained or panially-cemented materials) or when large quantities of materlalr 
are rquired. D r e d g ~  generally consist of a clam shell arrangement of two buckets. The buckets 
may e~ther elm upon impact or be activated by uw of a muunger. M o n  d redg .~  are heavy (up to 
several hundred pounds) and require use of a winch and crane rswmbly for sample retr~eval. Thcrr 
are t h r w  major t y p a  of dredga: Peterson, Eckman and Ponar d r d g u .  



SbRFACE WATEft A N 0  
SEDIMENT SAMPLING 

The Peterson d r d g e  is used when the bonom IS rocky, in  very deep water, or when the flow vc1oc::y 
: s  hrgn. The aredge shall be lowered very slowly as ~t approaches bottom, because ~t can force out 
and miss lighter materrals i f  allowed to drop freely. 

Tke Eckman dredge has only limited usefulness. It performs well where bottom mater~al IS unusually 
soft, as wnen covered wlth organlc sludge or light mud. It IS unsu~table, however, for sandy, rocky, 
and hard bottofls and is too light for use in streams wi th high f l ob  velocltles. 

The Ponar dredge is  a Petenon dredge modified by the addition of side plates and a screen on the 
top of the sample compartment. The screen over the sample compartment permits water to pass 
through the sampler as it descends thus reducing the "shock wave" and permlnlng direct access :o 
the secured sample without openlng the closed jaws. The Ponar dredge i s  easily operated by one 
person In the same fashion as the Peterson dredge. The Ponar dredge is  one of the most effecslve 
samplers for general use on all types of substrates. Access to the secured sample tnrougn :ne 
covertng screens permits subsampling of the secured material with coring tubes or Teflon scoops. 
thus m~nimir ing the change of metal contam~nation from the frame of the device. 

6.0 REFERENCES - 
Feltz, H. R., 1980. Sionificance o f  Bottom Material Oata in  Evaluatina Water Oualitv in Contaminantf 
and Sediments. Ann Arbor, Michigan, Ann Arbor Science Publiihen, lnc., V. 1, p. 271-287. 

Kinrell, F. W., 1969. A Practical Guide to Water Oualitv S t u d i ~  of Streams. U.S. Federal Water, 
Pollut~on Control Administration, Wash~ngton, O.C., 13Sp. 

i 

USEPA, 1980. Standard Operating Procedures and Oualitv Assurance Manual. Water ~urvcillanctl. 
Branch, USEPA Surveillance and Analytical Oivis~on, Athens, Georgia. 

US Geological Survey, 1977. National  andb book of Recommended Methods for Water-Data 
Acauis~tion. Office of Water Oata Coordination, USGS, Res~on, Virginia. 

Ebasco Services Incorporatd; REM Ill Fieid Technical Guideline No. FT-7.08. January 16, 1986. 

7.0 RECORDS 

None 



:.eld 0perat:ons Leader Sesoonsible for determrn~ng that cfialn-of-custody procedure5 
are tm~icmented up to ana ~ncludlng release to the sh~pper. 

.= e!a Sa~grers- ~espons~ble for ~nrtratlng the Charn-pf-Custody accord and r ra lnta l r~rg 
CzsTody of samoles untll they are relinqurshed to another cbstodian, to the snlpper, or :o 
the common carrier. 

0 8emedial Investigation Leader - Responsible for determrnrng :Pat cha~n-of-cus~ocy 
proceaures nave been met by the sample shipper and analyt~cal laboratory. 

5.0 PROCEDURES 

5.1 OVERVIEW 

The term "chainsf-custody" refen to procedures which ensure that evidence presented in a courr of 
law IS what i t  IS represented to  be. The chainof-custody procedures track the evidence from the 
time and place it is  first obtained to  the courtroom and, secondly, provide security for the evldencr 
as ~t IS moved and/or pasws from the custody of one individual W another. 

Chain-of-custody procedures, recordkeeping, and documentation are an important part of  the 
management control of samples. Regulatory agencies must be able to provrde the cha~n of 
posscsslon and custody of any samples that are offered for evidence, or that form the bas15 of 
analyncal test r o u l a  rntroduced as evidence. Written proceduru m u n  be available and forlawel 
whenever cvrdence samples are collected, transferred, stored, analyzed, or dntroyed. 

5.2 SAMPLE IDENTIFICATION 

The nethod of identification of a sample depnds on the typa of measurement or anarys,s 
periormed. When in-sltu measurements are made, the data are ruorded.directly In bound logboorrs 
or otner field data records, w ~ t h  identifying information. 

Samples, other than in-situ measurements, are removed and transpond from tne sample location to  
a laboratory or other location for analysis. Before removal, however, a sample i s  often divided In:o 
Porcrons, d e w d i n g  upon the analysm to be prformed. Each portion is preserved in accordance 
with the Samplin~Plan. Each sample container i s  identified by r sample l a h l  (sw Attachment 9) 
Sample labels am povidad by the PMO. The rnformation recorded on the sample 1ab.l includes: 



Us~ng just the €PA work assignmmt number of the sample lab4 maintains the anonymtty o f  sites. 
This may be necessary, even to  the extent of preventing the laboratory performing anaiysis irom 
knowrng the rdentity of the site (e.g., i f  the laboratory is part of an org'anizat~on that has p e h r m t d  
prevlous work on the site). 

I 

A Sample Identification Tag (Attachment 0) mun also bo u s d  for samplu collected for CLP (Conrraci I 
Laboratory Program) analysir The Sample ldentlfication Tag IS a whlte, waterproof paow laoel, 
approximately 3-by4 inch-, with a reinforced eyelet, and string or wire for attachment to t he  reck 
of the sampl. bod*. The Sample Tag i s  a controlled document, and i s  provided by the reg~onal EJA 
office. Following wrnple analps, the Sampie Tag is  retain& by tho laboratory as ev~dence of sample 
recelpt and anr lyv r  

+olec, 

Station 
Locatton . 
Date 

Time 

. 
Medium 

Concentrat~on 

Sample Type 

Preservatron 

Analysis 
r 

Sampled By 

Case # 

Traffic Reporc 
Number 

Remarks 

€?A Work Assignment Numoer (can oe ootatnea from tne ?ro]ec; Coerattons 
Plan). 

1 

The unluue sample numoer iaentrfy~ng tnls sample (can oe ootatnea from :..re 
Project Ooeratrons ?Ian). 

I 

A SIX-dlglt number tnd~catrng me day, month, and year of sample collecrion; 
e.g., 1 2 2  1/85. 

A four -d~g~t  number Inulcarrng the 24-hourt~me of colIectron (for exano1e. C95d 
1s 9:54 a.m., and 1629 IS 0.29 ~ . m . )  

Water, sorl, sedtment, S ~ I J ~ C J ~ ,  waste. ex. 

The expected concentrauon (i.e., low, mealum, hlgh). 
I 

Grab or composite 

Type o f  prewrvatron added and pH levels. 

VOA, BNAs, PCBs, pestlc~des, metals, cyan~de,.other. 
- - - -  

Prrnted name of the sampler. 

Case number ass~gned by the Samole Management Office. 

Number obtained from the traffic repon labels. 
\ 

Any pertinent addltronal ~nformatron. 



yne io l low~rg ~nformauon is recorded on the tag: 

The tag i s  then tied around the neck of the sample bottle. 

Projcc? Code 
I 

Scat~on V~moer 

'Vlont~iOaylYear 

TI me 

9esrgnate: Comp/Grab 

Stat~on ~ocatron 

Samolerr 

Preservative 
r 

Analyses 

Remarks 

Lab Sarnole No. 

I f  the samole i s  to be split, it i s  aliquoted into similar sample containen. ldent~cal informatton s 
completed on the label at tach4 to each split. 

€PA Work Asstgnment Number. 

The m~ddle ponlon of the Statton Location Numoer, (between :re 
hyphens). 

I 

Same as Date on Samole Laoel. 

Same as Time on Sample Label. 
I 

Compostte or grab sample. 

Same as Statton Locat~on on Sample Label. 

Same as Sampled 8y on Sample Label. 

Yes or No. 

Check approprrate box(e). 

Same as Remarks on Sample Lab1 (make sure the Caw No. and Traffic 
Repon numben are recorded). . * 

For laboratory u u  only. 

Blank, duplicate, or field spike sampl.~ shall not be identified as such on the l a h l ,  as they F a y  
compromise tne qual iq control funaton. Sample blanks, duplicates, sp~kes, and spliu are defined , n  
Procedure SA-6.6. 

5.3 CHAIN-OF-CUSTOOY PROCEDURES 

After collect~on, separation, identification, and prrurvation, the sample i s  maintained uncer 
cha~n-of-custody procdurw until i t  i s  in the custody of the analytical laboratory and has been stored 
or dts~osed of. 

5.3.1 Field C u m v  R a c d u r q  

Samples are collect& as dmcr ibd in the sitcspwific Sampling Plan. Carr mun be taken 
to ruo rd  p ru iw ly  the umple  location and to ensure that the ump le  number on the laad 
matches the ump le  log shut and Chain-of-Custody Ruord exactly. 

The p+non undertaking the actual sampling in the field i s  r ~ p o n s i b l e  for the care ard 
custody of the samples collected until they arcl proparty transferred or disprtchd. 



a ?Nhen photoqraphs are taken of :Ee sampl~ng as part of the documentation orocedure. 
:re name of :he pnotographer, date, time, s ~ t e  location, and site aescrlptron arc entered 
sequentrally ~n the s~te logbook as photos are taken. Once developed, the photograpn~c 
orlnts shall be wrrally numbered, corresponding to the log~ook descriptrons. 

a Sample labels shail be completed for eacn sample, using waterproof Ink unless oron~b~ted 
by weather conditions. e.g., a log~ook notation wouid exola~n that a pencrl was used :o 
fill out the sample label because a barlpo~nt pen would not function In freez~ng weatner. 

5.3.2 Transfer of Custodv and Shiornent 

Samoies are accompanied by a Chain-of-Cus;ody Record Form. The Chainsf-Custody Record 'arm 
used in EPA Reg~on 111 i s  shown in Anachment A. The appropriate form shail be oota~nea from tne . 

E?A Reg~onar Office. 'vVhen transferr~ng the possession of samples, the indiv~duals reilnqutsntng and 
receiving will sign, dare, and note the time on the Record. This Record documents sample custody 
transfer from the sampler, often through another person, to the analyst in the laboratory. The 
Cha~n-of-Custody Record IS f i l l 4  out as follows: 

Enter header information (projm number, samplers, and project name -- pmjm name7 
can be obtained from the Propa Operations Plan). . 

Sign, date, and enter the time under "Relinquished by' entry. 

Enter station number (the station number is  the middle ponion of the station locat~on 
number, between the hypnens). I 

Check composite or grab sample. 

Enter station location number (the same number as the station locatron on the tag and 
label). 

Enter the total numtwr of containen per station numkr  and the type of eacn bottle. 

Enter erther the inorganic traffic reWK numkr,  the organic traffic repon number, o i  the 
'SAS numbor for each rut ion number In the remarks column. 

Enter the tag n u m k r  from the bottom of the sample identification rag In the remarks 
column for each station location. 

Make sun that the panon ruriving the sample signs the 'Received by" entry. or enter tre 
name of the c a m u  (e.g., UPS, Federal Expras) under "Received by.' Rece~v~ng l 'abo~ator~ 
will sign 'Ruaivrd for Laboratoy by' on the lower line and enter the date and time. 

a Enter the billsf-lading or Federal Exprms airbill number under "Remarks." In the bottom 
rrght corner, i f  appropriate. 

Place the original (top, signed copy) of the Chainsf-Custody Ruord Form in tre 
appropriate sample shipping package. Retain the pink copy with field rucrds. 

Sign and date the custody ur l ,  a 1- by 3-inch white paper label with black lettering and an ( 
adhesive backing. Attachment 0 i s  an example of a custody wrl. The custody seal IS part 
of the chainsf-custody process and is used to prevent tampering with ,samples after they 



'-ave been collec:ed In the field. C;lstody scats are provrced by ZPMO on an as-reedea 
2as1s. 

r J'ace the seal across the sh~pping contalner opening so that ~t would be broken t f  

.:cncalner . s  oocncd. 

Complete other carrier-requ~red shipp~ng papers. 

The custody record i s  com~leted using black waterproof ink. Any corrections are made by drawlng a 
' ~ne  rhrough and ~n~t ia l ing  ana dat~ng tne cnange, then entering the correct. ~niormat~on. Erascrres 
are not oerm1t:ed. 

Comrron carriers will usually not accept res~onsib~lity for handling Chain-of-Cus:ody Secord 'orrrs; 
:nls necessitates packing tne record In the sampie container (enclosed w ~ t h  other documentation I ?  a 
plastic 210-lock bag). As long as custody forms are sealed inside the samole contalner and tee 
custody seals are Intact, commerc~al carrlen are not requ~red to sign off on the custody form. 

If sent by mail, the package will be reg~stered with return receipt rquested. If sent by common 
carrler or air freight. proper documentation must be ma~nta ind .  - 

The laboratory representative who accepts"the incoming sample shipment signs and dates the. 
Cha~n-of-Custody Record, complet~ng the sample transfer process. I t  is then the laboratory's 
resoonsib~lity to marntaln internal logbooks and custody records throughout sample preparation 
and analysis. 

i 5.3.3 Receiot for Samples Form 

Whenever samolts are split with a private party or government agency, a separate Recc~pt for 
Samoles Record Form IS prepared for those samples and marked to indicate with whom the sample5 
are being split. The penon reiinquish~ng the w m p i ~  to the party or agency shall require the 
signature of a representative of the appropriate party acknowledging receipt of the samples. If a 
reoresentative rs unavailable or refurn to sign, this is noted in  the 'Rue ivd  by' space. When 
appropnate, as in the case where the reprruntative is  unavailable. the custody record shall contain a 
statement that the sampia were del iverd to the designated location at the designated tlme. This 
form must be completed and a copy given to the owner, operator, or agent-in-charge even ~f the 
offer for split samples is  declined. The original i s  retained by the Field Operation3 Leader. 

6.0 REFERENCES 

USE?A, 1984. User's Guide to the Contract Laboratory Program, Ofica of Emergency and Remdial 
Response, Washington, 0.C 

Ebasco ServicH Incorporated; REM Ill Field Tuhnical Guideiine No. FT-7.04, Octohr  30, 1987. 

Ebasco Sewices Incorporated; REM Ill Field Technical Guideline No. 7.05,Octob.r 30, 1987. 

7.0 RECORDS 

Attachment A - Chain-of-Custody Record Form for u u  in  R e g i o n  Ill 
Attachment 0 - Sample L a h l  
Attachment C - Sample Identification Tag 
Attachment 0 - Chainsf-Custody Seal 





CP-00402-3.05-1 O /  1 /90 

OQ'jI'E '&ATE2 Q C A L t N  TESTING 

I 

3 1 s  orcceal;re describes the procedures and equipment requrred to rrreasure the fol low~rg 
garamererr of an aaueous sample In tne field: 

PH 
Soecrfic Conducrance 
Temperature 
D~ssolved Oxygen (DO) Concentration 
Oxldatlon Reduct~on Potentla1 
Certa~n D~ssolved Const~tuents Us~ng Speclfic Ion E!ements 

2.0 SCOPE 

This procedure is applicable for use in an on-site groundwater quality monitorrng program to oe 
conducred durrng a remedial investigation or site ~nvestigat~on program at a hazardous or nor- 
hazardous site. The procedures and equipment ducr ibd  are applicable to nearly al l  aqueous 
samples, ~ncluding potable well water, monitoring well water, surface water, laachate and drummed 
water, etc. and are not. in general, subject to solution interferences from color, turb~dity an& 
collolaal material, or suspended matter. 

This procedure providu generic information for measuring the parameten listed above with 
instruments and tuhn~ques in common use. Since instruments from different manufacturen may 
vary, review of the manufacturer's literature perraining to the use of a sp+cific instrument i s  required 
before use. ' 

3.0 GLOSSARY 

3.1 pH M E A S U R E M E N T  

OH - The negative logar~thm (baw 10) of the hydrogen ion activity. The hydrogen ion actlvlty 1s - 
related 'to the hydrogen Ion concentration, and, in relatively weak solution, the two are ncariy 
equai. Thus, for all practical purposes, pH is a measure of the hydrogen ion concentration. 

OH Pawr - Paper that turm different colon depending on the pH of the solution to wh~ch ~t i s  

exposed. Comparlwn with c d w  Nndards supplied by tho manufacturer will then grv* an rndicatron 
of the solutlon pH. 

3.2 S P M C K  CWDUCTANCI M E A S U R E M E N T  - 
Ohm - Standard unit of electrical ruistancg (R). A siemen (or umho) is  the standard unit of elearrcai - 
conductance, the inverse of the ohm 

Reistanct - A mersura of the solution's ability to oppose the pas- of electrical current. For 
metals and solutions, rnistance is defined by Ohm's law, E r IR, where E is  the potential difference, I 
i s  the current, and R is the resinrnco. 

Conductanct - The conductance of a conductor 1 centimeter long and 1 squar. centimeter in cross- 
sm~onal area. Conductivity and s w i f i c  conducunce are u s d  ~ynonymously. 



3.3 TEMPERATURE MEASUREMENT 

3.4 OlSSOLVED OXYGEN MEASUREMENT 

Galvan~c Cell - An electrochemical cell in whrch chemrcal tn;rgy IS spontaneousiy conveced :o 
e!ec:rlcai energy. The electrical energy producca IS supplied to an external clrca~t. 

f- 

Eiec?:olvr~c Cell An electrochtm~cal cell In whtch electrical energy IS ~uop~ ied  from an external 
source. Ti-11s cell functions In much the same way as a galvanlc cell, only In the ooposlte alrecrion . = ~ e  
:o rne external source of aopl~ed voltage. 

3.5 OXIDATION-REDUCTION POTENTIAL MEASUREMENT 
C 

Oxidation - The process in which an atom or group of atoms los r~  electrons to achieve an increasing I 

posltrve charge. 

Qeducrlon - The gain~ng of electrons by an atom or group of atoms and subsequent Increase 1% 1 
negatlve cnarge. \ I 

Oxidation-Seducion Potential (ORP) - A measure of the activity ratio of oxidizing and reducing 
soec~e as determtned by the electromotive force devel0p.d by a noble metal electrode, lmmened In 
water, as referenced against a standard hydrogen electrode. 

3.6 SPECIFIC ION ELECTRODES MEASUREMENT 

Soecific Ion €!emode - An electrode which develops a potential difference across a membrane in 
response to the concentration differences for seleaed ions on either side of that memorane. 

Site hnanaaer - in consultation with the Projecc Geochemist, is responsible for determining which on- 
s~;e water quality measurements can contribute to the RI, when these measurements shall be made, 
and the data auality objectives (DQOs) for thew measurements. The Pro jm Owrations Plan (POP) 
shall contaln details of type, frquency and locat~ons of the duirod measurements, 

\ 
sroicc~ Ceochemiq - primarily responsible for determining the typ., frequency and locat~ons for on- 
site water quality measurements as presented in the POP and for interpret~ng the results, lnctualng 
determlnaaon of which measurements are unre~resentative. 

Field Ooerations Leader - responsible for implementing the POP, and also for deciding under what 
field cond~tlons a particular on-site measurement will b. unreprrwntative or unobtainable. f 

Field S a m ~ l e r ~ A n a l w ~  - responsible for the actual analyses that take place, including calibration, 
quality control and ruording of results, as well a5 for the care and mwntenance of the equipment In 
the field. 



-. - e  sarnole used for OH measurement snall rever be saved ;or subseauent carauc:;vt'.'j or 
c-e.nical analysis. All pH electrodes leak small quantrtles of electrolyres (e.g., soa l~m or 
ootasslum cnlorrae) into the solutron. ?recrpltatron of saturated electrolyte solution. 
esoec.all y ar colder temperatures, or tn cold water, may result In slow e!cctroae resDor%e. A r y  
~lsbal ooservat:on of conaitrons wnlch may interfere wltn pm measurement. scrcn as o11.j 
Tatenars, or turbidity, shall be noted. 

2. pH Paoer 

?Ire of orl oaoer I S  very simple and requlres no sample preoaratlon, stanc!araizat:on e!c 3- 

oaDer I S  available in several ranges, including wlde-range (indicaang aporox~mately o- ' 

:o 12), mid-range (aoproxrmately pH 0 to 6, 6 to 9, 8 to 14) and narrow-range   any ava~~acie, 
with ranges as narrow as 1.5 pH units). The appropriate range of pH paper snall be selecred : 

the pH rs unknown the tnvestrgatron snall start wlth widcrange paper. 

5.2 MEASUREMENT OF SPEORC CONDUCTANCE 

General 

Conductance provides a measure of dissolved ionlc soeclas in  water and can be used :o ldentrfy the 
d~rectron and extent of mlgratlon of contaminants In groundwater or surface water. It can also oc 
used as a measure of subsurface biodegradatlon or t o  Indicate alternate sources of groundwater 
contamination. 

Conduct~v~ty IS a numerical expression of the ab~lity of a water sample to carry an electrrc curvep? 
Thts value deoends on the total concentration of the lonlzed substances dlssolvea ,n !he water arc 
:he temperature at whlcn the measurement IS made. The moo~l i ty of each of the varlous dlssolveCl 
Ions, their valences, and thetr actual and relatlve concentratrons affect conduct~vlty. 

It 1s Important to obta~n a spwfic conductance measurement soon after takrng a rarnple, since 
teTDerature changes, precjprtaoon reactions, and absorption of carbon droxlde from the alr a i l  

affect the soecrfic conductance. 

5.2.2 Principles of E ~ u i ~ m e m  Owration 

An aqueous system containing ions will conduct an electric current. In a dirtct-current fieid. 
posit~ve Ions migrate toward the nqatrve electrode, while the nqatively charged Ions migrate 
:oward the positive electrode. Most inorganic acids, b a r n  and w l u  (such as hydrocnloric ac:c. 
sodium carbonate, or sodium chloride, respwtively) are relatively good conductort. Conversely, 
organic compounds such as sucrow or benzene, which do not disasmciate In aqueous solution. 
conduct a current very poorly, i f  at all. 

A conducrance cell and a Wheautone Bridge (for the measurement of potential difference) may cc 
used for measurement of elmrical reiflance. The ratio of current app l i d  to  voltage across the cel l  
may aiso be used as a measure of conductance. The core element of the apparatus is the conduff~v~:~, 
cell containing the solution of inter-. Oepwding on ionic svength of the aquwus solution to ac 
t e n d ,  a potential differmce i s  developd acrmr tha cell which can ba converted directly or 
indirectly (depending on innrument type) to a measurement of sp+cific conducrancc 



Ti.e 401!0,1ng equipment !s needed for tak~ngsoec~fic conducrance measurements: 

VSl \AoceI 3 3  oortable conduct~v~ty, meter, or equivalent 
?woe {or aoove meter 

f -  
A rarreTy of conductrv~ty meters are ava~lable whrch may also be used to nonltor sal~nrty ard 
:emperatures. Probe types and caole lengths vary, so equ~pment may be oota~ned to meet : ~ e  
spec~fic requirement of ;ne sampling program. 

5.2.4 Measurement Techniques for Soecific Conductance 
r 

The steos ~nvolved In tak~ng s~ecific conduc:a~ce measurements are listed below (standara~zation s 
according to manufaaurert ~nstruc~ons): 

Check baneries and caiibrate tnstrument before going into the field. 

I Calibrate the instrument dally when used. Potassium chloride solutrons with a spec~iic- , , 
conductance c l o s ~ t  to the values expected in the field shall be used. AtlacnmentA may 
be used for guidance. 

Rinse the cell wlth one or more portions of the sample to be toted or with deionrzcd 
water. I 

i I 
Immerse the electrode in the sample and measure the conduct~vity. Adjust : re '  
remperature senlng to the sample temperature. I 

I 

Read and record the results in a field logbook or sample log sheet. 

lf ;he soec~fic conductance measurements become erratic. or inspection shows that any ~larrnum 
Slack has flaked off the elearode, replat~n~zation of the electrode IS necessary. See :ne 
manuiacurer's ~ni t rua~ons for detatls. 

Note that spec~fic conductance i s  occasionally reported at temperatures other than ambient. 

5.3 MEASUREMENT OF TEMPORANRE , 

In comb~nation with other parameten, temperature can be a uuful  indicator of the likelihood of 
b~ologtcai action in a water ~ m p i e .  I t  can alsa be uswl to  trace the flow d i r m ~ o n  of contaminated 
groundwater. Temperature measurements shall b8 taken in-situ, or as quickly as porslble In the I 
field. Collected water u m p l ~  may rap~dly equilibrate with the temperature of their surroundings. 

Temperature measuremen?s may be taken with alcohol-toluene, mercury filled or dial-type 
thermometers. In addition, various meten such as s w i f i c  conductance or dissolved oxygen meten. I 

which have temprature measurement caprb~lities, may also b. used. Using such innrumentatlon i 
along wlth suitable p r o k  and cables, in-sltu measurements of temperature at great depths can be 
performed. 



?leasurement of pH 1s one of the most ~mooeant and freque%rly used tests ,n ,water cremlstrj. 
?racrlcaily every phase of water supply and wastewater treatment sucn as ac~d-base reutral~rat:on. 
water soicenlng, and corrosion control, i s  OH dependent. Likewise, the pri of !eacnate can ce  
carrelatea w ~ t h  other chem~cal analyses to cetermlne the oro~aole source of contaminat:on t s 
trereiore Important that reasonably accurate pH measurements be taken. 

lrleasiirenents of pH can also be used ro check ?he quality and corroslvlty of so11 ard solla .&asre 
samoles. rowever, these samples mr;sr be ~mmened In water prror to analysis, acd ~oec!;~c 
tecnnlques are not descr~bed. 

Two methods are given for pH measurement: the pH meter and pH indicator paoer. The indicator 
paper IS used when only a rough estlmate of the pH is requ~red, and the pH. meter when a more 
accurate measurement is needed. The resoonse of a pH meter can be affected to a slignt degree by- 
hign levels of collordal or susoended solids, but :he effect is.usually small and generally of l ~ t t l e  
srgn~ficance. Consequently, speclfic methods to overcome this interference are not described. The 
resoonse of pH paper is unaffected by solut~on interferences from color, turbld~ty, colloidal or 
sus~tnded materials unless enremely h ~ g n  levels caoable of coating or mask~ng tne paper are 
encountered. In such caws, use of a pri meter I S  recommend.ed. 

5.1.2 Princi~les of Eaui~ment Operation 

Use 0 f . p ~  papers for pH measurement relies on a chemical reaction caused by tPe acldity or baslc!:,] 
of : re  solut~on with the ind~cator compound on the paper. Devnding on the lndlcator and the 09 
range of interest, a varlety of different colors can be used. Typical indicaton are weaK aclds or baser. 
or both. P*ocess chemistry and molecular transformations leading to the color cpacge are varraoie 
anc complex. 

Use o i  d pH meter relies on the same pnnc:pie as other ion-specific electrodes. Veasurement re! tes 
on esiablishrnent of a potential difference across a glass or other type of membrace In resoonse :o 
hydrogen Ion concentration across that membrane. The membrane is  conducr~re to Ionic soec:e5 
and, ; n  corn~ination with a standard or reference electrode, a potential difference oropon!onal :o 
hyarogen ion concentration can bo generated and measured. 

The iollowlng equipment is n d e d  for taking pH measurements: 

Accumrt 150 porcable pH meter, or equivalent. 

Combination electrode wlth polymer body to f i t  the above meter (alternately a or, 
electrode and a reference eleffrode can be used i f  the pH meter is  equ~pped wlth sultaole 
electrode inputs. 

pH indicator paper, such as Hydrion or Alkacid, to cover the pH range 2 through 12. 

Buffer solutions of pH A, 7 and 10, or other buffen which bracket the expected pH range 



5 .1 .4  Veasurement Techniques for Field Determination of OH I 

a. The Irstrument and bat:erres shall Se checked and caiibrated prlor to ~nltlauon of the +;e!a I 

efiorc. 
I 
I 

o. Ti-e accuracy of :he buffer solutions used for field and laboratory caltbrat~on rra~l  3e 
cCecKed. auffer solut~ons need :o Se changed oiten due to degraaatlon unon exnosure :o 
:ne atmospnere. 

c. Immerse the tip of the electrodes In water overn~ght. If this i s  not possible due to field 
conaltions, ~mmerse the electrode t ~ p  in water for at least an hour before use. The 
electrode tip may be immersed In a rubber or plamc sack containing buffer solutlon for 
field transport or storage. Th~s IS not applicable for all electrodes as some must be stored 
dry. i 

d. {Make sure all electrolyre solutions wtthin the electrode(r) are at ?heir prooer levels and 
that no air bubbles are present w~thin the eiectrode(s). 

e. Immerse the electrode(s) In a OH-7 buffer solut~on. 
i f 

i. Adjust the temperature comoensator to the prowr temperature (on models ~ ~ t h  
automatkc temperature adjustment, ~ m m e n i  the temperature prooe Into the buffer 
solution). Alternately, the buffer solution may be immersed in the sample and allowed to 
reach temperature equilibrium before equipment calibration. It is best to maintain buffer 
soiurlon at or near expected sample temperature before calibration. 

1 

g. Adjust the pH meter to read 7.0. 

h .  4emove the eimrode(r) from the buffer and r i n u  well with demineralized water. 
immerse the elemod.(s) in pH-4 or 10 buffer solution (dewnding on the exomed ori of 
the sampie) and adjust the slope control to read the appropriate pH. For best results, :re 
standardization and slope adjustments shall be repeated at lean once. \ 

1 .  Immow the elmrode(s) in the ununown solution, slowly stirring the probe un t~ l  the o n  
stabilizm. Stabilization may rake several seconds to minutes. If the pH contlnum to dr~f t ,  
the sample temprature may not be stable, a chemical reaction (e.g., degass~ng) may be 
raking place in the urnple, or th. meter or eImrode may be malfunctioning. This must oe 
clearly noted in the logbook. 

1.  Read and record the pH of the solution, after adjusting the temperature compensator to 
the sample temperature. pH shall be r u o r d d  to the nearest 0.1 pH unit. Also record the 
sample temperature. 

k. Rinse the elmrode(s1 w ~ t h  deionized water. 
( ( 1  I 

I. Keep the elmrode(s) immersed in deionized water when not in use. I 
I 



5.3 .3  .Veasurament Techniques for Water Temoerature 

' f a rherl-arcecer 1s clsed on a collecfed water samole: 

i ~ - - e r r e  :re trermometer in t r e  samole untll temperature e ~ u ~ l i b r ~ u m  : s  ootalrea 
( 1 - 3  fllnutes). To avold tne ~oss1b111ty of contamlnatlon, the ?hermometer snarl not 2e 
Insened Into samples whlch will undergo subsequent cnemlcal analysts. 

qecord values ~n a field logbook or sample log sheet. 

l f  a :ernoerature meter or prooe IS  to be used, the instrument shall be cal~brated accoralrg :o 
manufac:urer's recomrnendatlons w ~ t h  an approved thermometer before eacn measureFent or 
group of closely spaced measurements. 

5.4 MEASUREMENT OF DISSOLVED OXYGEN CONCENTRATlON 

5.4.1 General - 
Dissoived oxygen (DO) levels in  natural water and wastewater dewnd on the phys~cal, chemical and 
brochemlcal act~vities In the water Sody. Conversely, the g r o k h  of many aquatlc organisms as weil 
as the rate of corroslvity, are dependent on the d~sso lvd  oxygen concentratlon. Thus, analysis for 
dissolved oxygen is a key test in water pollution and waste treatment process control. If at ail 
possible. DO measuremenu shall be taken ~ n - r ~ i u ,  since concentratlon may show a large change rn a 
shon tlme ~f the sample IS not adequately preserved. 

The method monitoring discussed herern is  limited to the use of dissolved oxygen meters orly. 
Chemlcal methods of analysis (i.e., Winkler methods) are ava~lable, but rtqulre more equipment ana 
greater sample rnanlpulat~on. Funhermore, 00 meten, using a membrane elearode, are su~taole 
for hlgnly polluted waten. b u a u w  the prob. i s  completely submenible, and are free from 
interference caused by color, turbidity, colloidal material or suspended matter. 

5.4.2 Principltl of Eauiprnent Owrr t ion  

Dissolved oxygen probe are normally electrochemical cells that have two solid metal electrodes of 
dlfierent qoo~ l~ ty  1 m m e n 4  in an e lmrolyo.  The elmrolyte is r r t a l n d  by an oxygen-permeaole 
mernorane. The metal of highest nobility (the cathode) is positioned at the membrane. When a 
surtaole potentral ~ X I N  betwwn the two metals, reduction of oxygen to  hydroxide Ion (OH) occurs 
a t  the cathode surface. An elwxrical current is develop4 that i s  directly proponlonal to the rate of 
arr~val of oxygen m o l u u l . ~  at the cathode. . 

Since the current producd in the probe is d i rm ly  proportional to the rate of arrival of oxygen at the 
cathode, ~t IS imponant that a f r u h  supply of sarnpie alwayr ba in  contact with the membrane. 
Otherwru, the oxygen In th* aqueous layer along the membrane i s  quickly depletd and false low 
readings are obta1n.d. I t  is therefore n u m u r y  to stir the sample (or the p r o b )  constantly to 
malntaln fresh solution near the membrane ~nterface. Stirring, however, shall not b. so vigorous 
that additional oxygen is  introducd through the air-water interface at the wmplo surface. To avola 
this possibility, some probm are aqu ippd with stirrers to  agitate the solution near the probe, but to 
leave the surface of the solution undisturbd. 

Dissolvd oxygen p r o k  are relatively free of interferencu. Interferencu that can occur are 
reactions wlth oxidiz~ng g a m  (such as chlorine) or wlth g a m  such as hydrogen sulfide which are not 



easliy ceoo1ar:red from :re ~nd~catlpg electrode. l f  '.be gaseous in:erierence IS rus~ected, ~t sna~i Se , 
P0:ed n :*e field !og book and cnecked t f  oossible. Temperature vartatlons can also cause 
:n:er2ererce oecause prooes exn~ brt :evperature sensi trv~ ty. Automatrc temperature compensation 

. r  cormally orovtded by the manufac:urer. 

The follow~ng equipment IS needed to measure dissolved oxygen conccntratlon: 

a YSI Model 56 dissolved oxygen monrtor or equivalent. 
31ssolved oxygen/temDerature probe for above rnonltor. 
Sufficient caoie to allow the probe to contact the sample. 

Measurement Techniques for Dissolved Oxvaen Determination 

Probes differ as to specifics of use. Follow the manufacturer's instructions to obtain an accurate 
read~ng. The following general steps shall be used to measure the dissolved oxygen concentratlon: 

I 
The equipment shall be calibrated and have i t s  batten- checked In tbe laboratory beforc 

' 

going to the field. 

8 The probe shall be conditioned in a water sample for as long a period as oractical before 
use In the field. Long per~ods of dry storage followed by shon periods of use In the field 
may result In Inaccurate readings. 

i f 

The instrument shall be calibrated In the field before each measurement or grouo or 
closely spaced measurements by plactng the probe In a water sample of known dissolved I 

oxygen concentratlon (i.a., determined by Winkler method) or In a fresnly alr-saturarea 
water sample of known temperature. Dissolved oxygen values for a~r-saturated water can I 

be determined by consulting a table listing oxygen solubtl~tles as a function of I 
:emDerature and salin~ty (see Attachment 8). 

a Immene the probe in the sample. Be sure to provide for suffic!ent flow pan  :?e 
membrane, e~ther by stirring the sample, or placing the probe in a iiowtng stream. ?rooes 
w~thout stirrers placed in wells can be moved up and down. 

Record the dissoived oxygen content and temperature of the sample In a field log boo^ or 
sample log rhea. 

a Recalibrate the probe when the membrane is replacd, or as needed. Follow :he 
manufacturer's innrucrions. 

Note that in-situ placement of the probe IS preferable, sine. sample handling IS not ~nvolvwl. Thts ' 
however, may not always be practical. Be sure to record whether the liquid was analytd in-situ. or 
i f  a sample was taken. 

Special care shall h taken during sample collection to avoid turbulence which can lead to increased 
oxygen soiubilization and pos~tive test interferences. 



5.5 MEASUREMENT OF OXIDATION-REDUOON POTENTIAL 

5.5.1 General 

The ox:ca?.on-reducr;on ootentlal (ORP) provldes a measure of :he tenaence of organrc or xrorganic 
comoouncs :O ex l s t  n an oxrd~zed state. TPe Zecnnlaue therefore provlao evlaerce of r r c  
!I  ie l~nood of anaeroolc Cegradatlon of alodegradable organlcs br the ratlo of acr lv l t les of oxldl zea 
:a reduced speeres In the sample. 

5.5.2 Princi~les of Eauioment Ooeration 

;,Vhen an irerr metal elecrode, such as olat~num, 1s immersed in a solutron, a ootentral # s  aeveJooeo 
a t  :bat electrode deoend~ng on the ions oresent In the solution. If a reference e!ec?rode I S  olacea ,r. 
:be same solution, an ORP electrode oalr IS established. This electrode palr ailows tne potenrlal 
d~fierence oetween the two electrodes to be measured and will be dependent on tne concentraaon 
of the Ions In solut~on. By th~s measurement, the ab~lity to oxidize or reduce species in solut~on may 
be determ~ned. Supplemental measurements, such as dissolved oxygen, may be correlated with ORP 
to provide a knowledge of the quality of the solution, water, or wastewater. - 

The following equipment is needed for measuring the oxidation-reduction potential of a solution: 

Accumet 150 ponable pH meter or equivalent, with a millivolt scale. 
r ,  Plat~num electrode to  f i t  above ptl meter. 

Reference electrode such as a calomel, s~lver-silver chloride, or equivalent. 

5.5.4 Measurement Techniques for Oxidation~Reduaion Potantial 

T k e  foilow~ng procedure IS used for measuring oxidation-reduction pottntlal: 

The equipment shall be calibrated and have i t s  batteries checked before going to the iiela. 

C:r~eck that the platinum probe is  clean and that the platlnum bond or t ip IS unox~dized. ,i 
dley, polish with emery p a p r  or, i f  necessary, clean the elmrode using aqua regla, nitrlc 
ac~d, or chromic acid, in  accordance with manufacturer's instructions. 

Thoroughly rinw tho e lmrode with demineralizd water. 

Verify the wmitivity of the electrodes by noting the change in rn~llivolt reading when the 
pH of the tu t  solution i s  altered. The ORP will increase when the pH of the test solut~on 
decreasa and the ORP will decrease i f  the test solution pH is increaw. Ptace the sample 
In a clean glass beaker and agitate the sample. insen the electfodes and note the ORP 
drops sharply when the caustic is addad, the e l m r o d a  are unl i t ive and operating 
properly. If the ORP increases sharply when the caustic is a d d d ,  the polarity i s  r e v e n d  
and must be correccH in accordance with the manufacturer's instructions. If the ORP dow 
not respond as above when the caustic is added, the elect rod^ shall be cleaned and the 
above procedure repeat&. 

After the assembly has been checked for sensitivity, wash tho electrodes with three 
c h a n g ~  of water or by means of a flowing stream of water from a wash bottle. Place the 
sample in a clean glass beaker or samplo cup and insert tho elearode. Set temperature 



corroenutor :hrougnout the measurement perrod. .?cad the mlll~vort ooten?ral of  : r e  
i G i  -:ion, a l l ow l~g  sufficient time for the system to $;a01Ilte and reach :emoerature 
sauii~br~um. Measure success~vc ponlons of tPe sample untll readings on ?NO I U C C ~ S S I V ~  

3oC:ons dlfier by no more an 10 mV. A system that IS very slow to stab111ze orooerly w111 
-at yeid a rneanlngful OAP. Record all results In a field logooou, ~ncludtrg ORP ('.o 
-earest r.3 m v ) ,  sample temperature and DH at the trme of measurement. 

5.6 SPECIFIC ION ELECTROOE '4EASUREMENTS 

5.6.1 General 

Cse of soec~fic Ion electrodes can be beneficial in the field for determ~n~ng the oresefce ara 
concentration of alsso~ved Inorganic specles wnlch may Be associated wlth contaminant ~ i u m e s  or 
teacnate. Thus, electrodes can be used for rapid screening of water qual~ty and aeterrnlnat~on of 
water migration pathways. 

Th~s procedure provides generlc information for specific ion elearodes commonly used In 
groundwater quality mon~toring programs and describes the essential elements of a field 
rnvestrgatlon program. Analytrcal methods using some s w i f i c  ion elmrodes have not  bee% 
aoproved by the USEPA. In addit~on, callbration procedures and solutions, interferences and 
conditions and requirements for us4 for varlous electrodes vary greatly. Consequently, revlew of 
manufacturer's literature IS mandatory prlor to use. 

5.6.2 Principles of Eouioment Omration 

Al l  specific ~ o n  electrode measurements involve the use of a reference electrode, a pH meter, afld a \ 
s~ec~f ic  ton e!ectrode (SIE). When the SIE and the reference e lmrode are immersed in a solutlon of 
:re ton to be measured, a potential difference is developed between the two electrodes. 7k;s 
potential can be measurw by a pH meter and related to the concentration of the ion of interest 
:nrougn the use of standard solutions and cal~brat~on curves. 

Several different types of StEs are i n  use: glass, solid-state, liquid-liquid memoran*, and gas-senslng. 
All of the elearodes function uslng an ion exchange process as the potentral determining 
mechanism. Giass e latodes are u u d  for pH measurement. The glass i n  the tlp of the elecsroae 
act~al ly acts as a semi-permeable membrane to allow solution. Solid-state electrodes reolace ??e 
glass membrane with an ionically-conducting membrane, (but act in eswntially the same manner) 
wnlle Ilau~d-iiquid membrane electrodes have an organic liquid ion exchanger conta~ned in tPe  

pores of a nyarophobtc membrane. Maintenance of the conducting interface, In combinarlon w ~ t h  a 
reference e lmode ,  all- completion of the elmrical circuit and subsequent measurement of :re 
potentral di f ferwe. Gas-nnsing electrode have a membrane that permits the passage of gas only, 
thus allowing for tho measurement of gas concentration. Regardless of the mechanism ~nvolved ~n 
the electrode, m m  SIEs are easy to u u  under field conditions. The sens~tivity and applica~te 
concrntratron range for various membranes and electrodes wil l  vary. 

The following equipment is required for performing quantitative ana lym using a speclfic lop 
elmrode: 

A pH meter with a millivolt scale, or equivalent. i 
The specific ion doctrod* for the parameter t o  be measured. A parcial l i s t  of ions wnlc- 
can be measured include cyanide, sulfide, ammonia, lead, fluoride and chlor~de. 



a siiltaole reierence elecrode to go w ~ t h  tPe above 515. 

Soec!cic e1ec:rodes for other !on5 have also been develooed, but are not w~dely used for f'elc 
lnvestlqat!on efforts at ?n~s tlrne. Note that of the s ~ u l f i c  eleffroaes referenced above, on1 y fluorrce 
and arnmorla nave analyt~cal methods approved by the USEPA. 

5.6.4 Measurement Techniaues for lnoraanic Ions Usina ~ w c i f i c  Ion Electrodes 

O~fferent rypts of eiectrodes are used in slightly different ways and are appl~cable ;or a~fferer: 
concentration ranges. iollowing the manufacturer's tnnructions, the general steps gtven oelow are 
usuaily followed: 

r Immene the electrode In water for a suitable per~od of time prlor to sample analysis. 

Standardize the electrode according to the manufacturer's ~nstructlons, includ~rg 
necessary cnem~cal additions for ion~c strength adjustment, etc. Standard solutrons 
r?ormally differ by factors of ten in concentration. Constant stirring i s  needed for accurate 
readings. 

- 
lmmerre the electrode in the sample. Allow the reading to stabilize and record the'results 
in a site logbook. Stir the sample at the same rate as the standards. Air b u b b l ~  near the 
membrane shall be avoided, since this may cauu interference in mtllivolt readings. 

(NOTE: Each SIE has subnances which interfere with p r o p r  measurpment. T h ~ e  may be climlnatea 
using pretreatment methods as detailed by the manufacturer. It i s  rmportant to know f 

interferences are present so that suspm readings may be n o t 4  as such.) 

r If :he pH meter d m  not read out dirmly, plot'millivolts versus concentration for tne 
standards and then determine sample concenttauon. 
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7.0 RECORDS 

Attachment A - Spuific Conductance of KC1 Solutions at 25 d q r m  Centigrade 

Attachment 0 - Variation of Dissolvd Oxygen Concentration in Water as a a Function of 
Temperature and Salintty. 



SPECIFIC CONDUCTANCE OF M KC1 
AT VARIOUS TEMPERATURES1 

1 Data derived from the International Critical 
Tables 1-3-8. 



VARIATION OF DISSOLVED OXYGEN CONCENfRATlON 
IN WATER AS A FUNCnON OF TEMPERATURE AND SALINITY 
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ATTACHMENT B 

VAR1ATION OF DISSOLVED OXYGEN CONCENTRATION 
IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY 

Note: In a chloride so* .:Ion, conductivity can b. roughly relatod to chloride concenrnion (and 
therefore u u a  : correct measured 0.0. coneentraiton) uung Attachment A. 

i 

Tefloerat~re 
C 

315sorvcd Oxygerrmql 
' r Chionde Concentratton In Water 

3 

o I r.ooo I to .oco 1 1s.000 I 20.000 
O~fference~100 mg cnlor~de 



1 .O ?U RPOSE 

Oh1s procedure Cesc7:oes :he aooroortate containers to be used for samoles depending on :"e 
aralyscs :o 3e oer40r~ed,  and tne steps necessary to preserve tne samples wnen shlooea oifltce 'or 
c?emlcai analyslr. 

2.0 SCOPE 

31fferent types of chemicals react differently with sample containen made of varlous mater~als. 'gr 

examole, trace metals adsorb more strongly to glass than to plasric. whtle many organlc crern:calr 
may a~ssol~e vartous iypes of plantc containen. It IS therefore crtttcal to relea t re  corrtff contairer 
' n  order to malntaln tne quality of the sample prtor to analysis. 

Many water and soil samples are unstable, and therefore require preservation when the t ~ r r c  
~nterval between fieid collection and iaborarory analyris is long enough to produce changes in otner 
the concentratton or the phpical condition of the connituent(s) rqu i r ing  analyus. Wh~le complete 
and lrrevers~ble preservatron of samples IS not poluble, p r m r v a t i o n . d m  retard the cnem~cal and 
blologlcal cnanges that inevitably take place after the umple  i s  collected. 

Presewatlon techn~ques are usually limited to pH control, chemical addition($) and refrigeratiow 
freeztng. Thetr purpose is  to  ( 1 )  retard blologrcal activity, (2) rrtard hydrolysis of chernlcai 
compoundslcomplexes, (3) reduce connltuent volat~ltty, and (4) reduce adwrptton effects. 

3.0 GLOSSARY 

nCI - Hydrochloric Acid 
HzS04- Sulfuric Acid 
H N 0 3  Yitrrc Acid 
?\laOH - Sodium Hydroxide 

Normalitu (N) - Concentration of a solution exprewd as equivalent por liter, an equivalent bang :re 
amount of a substance containing one gram-atom of replaceable hydrogen or IKS equivalent. Thus, a 
one noiar solution of Ha, containing one gram-atom of H, is 'on+normal,' whtle a one molar 
solutton of HzSOI contalnlng two gram-atoms of H, 1s 'tw+normal.' 

Field Ooerati r e u i m  overall r~ponsibi l i ty for tho p r o m  norago and prwrvat lon o f  
samples. O ~ ~ ~ ~ r ~ t u a l  coll.ction of samp l~ .  the samp(inp t.chnician(s) will b. dlrec!,, 
responsible for the butding, p r w a t i o n ,  labeling, and custody of the samples they c o l l m  urr : l  
releawd to another prrcy for nor- or transpon to the analytical laboratory. 

5.1 SAMPLE CONTAINERS 

For most u m p l u  and analytical parameten either g l r u  or plastic containen are satisfactory. n 

general, tf the analyt+s) to  be detenntned is organic in nature, the containu shall be made of glass 
If the analyrMs) i s  inorganic, then the contalnu shall be plastic Sincr c o m i n u  specification a1.1 

demnd on the analyto and sample matrix typa (as ind ica td  in AWhrnon t  A) duplicate sarnolw 
shall be taken when both organic and inorgan~c analysas aro rquirad. Containon shall be k e o ~  - 



: re cark (:o fllnlmrze orotoqical or Q R O ~ O O X I ~ ~ ~ ~ O R / O ~ O ~ ~ ~ ~ $ I S  breakdown of constltuen~) ~ n t : l  :yey i 

*eacr, :-e acalytical laboratory. The samole contarner snall allow aoorox~mately 5-10 Percent air 
soace ( ',iiag*') to allow for exnension/vaponzatton rf the samole IS heated durrng transoon ( 1  i~ ter  
of water a t  J'C exoanas oy 15 ml i f  heatea to 1 30°F/S5'C), however, head soace for rolat~ie organlc 
araiyses wall oe om1::ea. 

=or CL? !aboratanes, contarnen w ~ l l  be oota~ned through the C ~ P  Sample Management Ofrice. =or r 
3esoonsrbre pany actlons or non-CLP !aooratones, the laboratory snall provrde contarners mat i a v ~  
Sean cleaned according to U.S. EPA  procedure^. Sufficient lead tlme shall be allowea. Shroo~rg 
contarnerr for samples, conslstlng of sturay ice cnclts, are prov~aed by th. laooratory of rne re.realat 
I cvestlgatlon contractor. 

Once opened, tPe contalner must be used a t  once for storage of a part~cular sample. iinusad DL: i 

ooened containers are to oe cons~dered contamrnated and must be dlscaraed; beau- of :re 
potentlal for ~nrroduct~on of contamlnatlon, they cannot be reclowd and saved for later use. I 
L~uew~se, any unused contamen whrch aopear contaminated upon ruefpt, or wh~ch are found to 
have loose caps or mlsslng Teflon liner (if rwurred for the container) shall be discarded. 

I 

General sample container and sample volume rquirements are listed in AttachmentA. ~ o u i f i <  , 1 
container reaulrements are lisxed rn Anachmenr 8. 

5.2 PRESERVATION TECHNIQUES 

The oreservatio'n techniques to be used for varrous analytes are listed in AttachmentsA and 3 I 

Reaqenis requrred for sample prewrvation will e~thor bo added to the wmpia containers by :< 1 laboratory prror to their shipment to the Field or added in the Field. In general, aqueous samoles or 
low concentration organlcs (or soil samola of low or medium concentratlon organrcs) are cooleu :o 
4'C. Vcdium concentratlon aqueous samolw and high hazard organics sample are not prel4~Cd. 
Low concentratron aquwus samples for metals are acidified wlth HN03, while medium 1 concentration and hrgh hazard aquwus metal samples are not p r w r v d .  Low or med~um 
concentratron so11 sample for metals are cooled to 4'C wh~ le  high hazard samplw are not preserved. 

' i 
The follow~ng subsections describe the procedures for preoaring and adding chemical preservatives. 
Arracnments A and 8 'indicate tho sp.cific analfla which rwuire t h ~  prwrvat lva.  

5.2.1 Add i t i~n  af Acid (H9JQ1 Ha .  Or HNO1) or mst 
1 

Addition of the foilowing acids or b a w ~  may be spacified for sample pre~rvation; thew reagents 
snail be analflu) r e i g m  (AR) grade and shall b. diluted to tho requ~red concentration wltn 
douoled~st~llod,, deimlzwl wrtu  in  the laboratory, before Field sampling commences: 



* Amount of acid to add (at the sou~fied strength) per liter of water :o reduce tkc 
sample pH to less than 2. assumlng that the water IS ~nltlally at pH 7, and IS poorly 
buffered and does not contaln parnculate matter. 

" To raise pH of 1 liter of water to 12. 

The aoproximate volumn n e d d  to acldify one liter of neutral water to a pH of less than 2 (or t a l u  
the pH to 12) are shown in the last column of the above table. These volumn'are only approximate7 
i f  the water is  more alkaline, contains inorgan~c or organic buffen. or conta~ns susp.nded panicle% 
more acld may ba r rqui rd.  The final pH must be cnuked u s i e  narrow-range pH paoer. 

Sample acidification or base addition shall proced as fol low: 

Amount for 
Ac~d~ficatron 

5-10 ml 

2-5 mi 

2-5 ml 

2 ml*. 

Normal1ty 

6 N 

18N 

16N 

1 ON 

~ c : a  gase 

L - C! 

..12SOo 

kN03  

VaOH 

Check initial pH of urnple with wide range (0-14) pH pamr. 

w 

Concentratton 

1 : ! a~lutlon of concentrated hCI  

1 : 1 dilut~on of concentrated HzSOo 

Undllutrd concentrated HNO3 

400 grams solid NaOH In 870 ml water 

Fi l l  sample bonle to within 5-10 ml of final dn i r rd  volume and add about 112 of cttlmarea 
acid or base rwuired, stir gently and chuk pH wlth medium range pH paper (pH 0-6 or 
pH 7.5- 14, respeavely). 

Add acid or baw a few drops a t  a time while stirring gentfy. Check for final pH usirg 
narrow range (0-2.Sor 11-13, rnp+ctlvely) pH pawr; when desired OH I S  reached, cao 
sample bonle and url. 

Never dip pH p a p  into the sample; apply a drop of sample to the pH oaper uslrg : re  
stlrnng rod. 

?re-sample prmrvatiorr is rrquirod i f  oxidizing agents such as chlorine are suspected to be present 
To t e ~ t  for oxidizing rgom,  pi&$ r drop of the urnple on KI-turch p a w ;  a blue cotor ~ndrcates : re  
need for t r e r u n m t  Add ascorbic acid to the umple, a few c r y r u l s  at r time, u n t ~ l  a drop of samolr 
produces no color on the Kt-starch prpw. Then add an addioonal 0.6 g of a ~ o r b l c  acld for eacn ! ~ : e r  
of umple volume. Add NaOH roiution to raiw pH to g r e r t u  than 12 as d e x r ~ b d  in 5.2 .1  f 

oxidizing agenu are not susprctd, add NaOH 8s d i read.  

Samples for sulfide analps must ba p r w r v d  by addition of 4drops (0.21~71) of 2 N  zinc ao?are 
solut~on pw 100 ml urnple. The urnple pH IS then r a ~ w d  to 9 using NaOH. The 2N zlnc aceta?e 
solution i s  mad8 by dissdving 220 g of zinc acetate in 870 ml of dirtrlled water to make 1 liter o f  
solut~on. 



5.2.4 P*ese~ation of Orqanic Samples Containinq Residual Chlorinq 

Some organtc samolcs contalnlnq restdual Chlorine must be treated to remove ? h s  c?tor!re uoon 
collectton (See At:acrnc?.~tA). Test the samples for restdual chiorlne using E?A methocs 33C 4 or 
330.5 (Field Test 6:s are avatlable for th~s purpose). if residual chlor~ne I S  present. aaa 13 CCS0% ' 

5odtc;m tn~osulfate i80 mg per liter of sample). f. 

5.2.5 Field Filtration I 

\&hen the oblective IS to determine concentration of dissolved inorganic constituents In a ,water ' 
system, : R e  sample must be filtered tntough a non-metallic 0.4Sm1cron membrane 51ter 
~mmediarely afeer collection. A filtratton system IS recommended i f  large quanttttes of samples mbsi ( 1 
be filtered in the field. The filtration system shall constst of a Buchner funnel ~nseffed into a single- 

hole rubber stopper, stzed to form a seal when insertad into the top of a vacuum filter flask 1 
eauippd with a single siae arm. Heavy-wall Tygon tubing shall bo attached to the single side arm of I 

the vacuum filter flask and the succlon port of a vacuum pump. The stem of the Buchner funnel shall 
enend below the level of the side arm of the vacuum filter flask to prevent any solvent from- 
enttrlng the tubing leading to the vacuum pump. Before filtration, the filter pawr, which shall be' ' 
of a size to lay flat on the funnel plate, shall be wenad with the solvent in order to 'seal' it to the 
funnel. Slowly pour the solvent into the funnel and monitor the amount of wlvent entering the 
vacuum filter flask. When the rate of solvent entering the flask is  r rducd  to interm~nent dripping 
and the added aliquot of solvent In the funnel has passed through the filter, the used filter paper 
shall be replaced w ~ t h  new filter paper. If the solvent contains a high percentage of susoeca 
solids, a coarser-sized nonmetallic membrane filter may be u s d  prior to usage of the 0.45 mlcc. c 
membrane filter. This "prefiltertng' step may b. necessary to expedite the filtration procedure. 
Dtscard the first 20 to 50 ml of filtrate from each sample to rinse the filter and filtratton apparatus to 
mtntmtze the risk of altering the compos~tion of the sarnplas by the filtertng operation. For analysis 
of dissolved metals, the filtrate i s  collected in a suitable bonle (see Sexton 5.1) and i s  immediately 
actd~fied to pH 2.0 or leu wtth nttnc ac~d whose punty is consistent w ~ t h  the measurement to be 
made. lnorgan~c anlonlc constituents may be determtnd usmg a portion of the filtrate tnat has not 
been acidified. 

Samples used for determining temperature, dissolved oxygen, Eh, and pH should not be fil:erd. Do 
not use vacuum filtering prior to determ~ning carbonate and bicarbonate concentrat~on buause ~t 

removes dissolved carbon dioxide and exposes the sample to  the atmosphere. Prwsure filtrat~on can 
be aone using watmr prruurr from the well. I f  gas pressure i s  required, u w  an inert gas such as 
argon or nltrogm. 

Do not filter mmpla for analysis of volat~le organic compounds. If samplm are to be filterod for 
analyztng o t h u  d i u d v d  organic constltuenu, uw a g l a u - f i b  or meul-membrane filter and co l lm  
the samples in a suitable container (sw Sectton 5.1). Becauw m m  organlc anal- require 

enractlon of the entire umpie, do not discard any of i t  Aftu filtaring, the membrane contatntng 
the suspended fraction can IM waled in a glass contr inu and analytd uprratdy a5 soon as 
practtcable. Total recoverable inorgrn~c conrtttuenu may b. determind usng a wcond, unfil tered 
sample collect& a t  the same time a3 the sample for dissolved comtituenu 

6.0 REF EREMCES ( 1  
I 

American Public Health Assoeiatton, 1981. Standard Mtthods f ~ r  the Examinrti~rr of Wattr a1 - 
Wastwat8r. 15th Editton. APHA, Washtngton, 0.C 



LSE?A, !3W 'Guidelines i s t ab l i sh~ng  Test Procedures f o r  t he  Ana ly r~s  o f  Pollutants ur?der C : e a r  
a t e  A .  'ederal Reg~ster, vo l ume  49 (209). O c ~ o o e r  26, 1984. p. 63234. 

LSEPA. 7979 7Jctkodr  for Chemical Ana lv r~s  of 'Nater and W a n o .  €?A-60014-79-020. USEPA-E:VSL. 
C ;nc~nna t~ .  OPIO.  

ESasco Servtco Incorporated; REM I l l  Field T tchn~ca l  G u ~ d e l i n e  N;. FT.7.06. Marcn  4, 1986. 

Anacnment  A General Sample Con ta~ner  and P rc~e rva t l on  Reau~r rments  C E 3 C W R C U  Samo~es  
Anachment  9 - Sequ~red Conta~ner t ,  ?reservation Techniques, and Holding Times (3 sneets) 
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3ECONTAMINAT ION OF CHEMICAL 
SAMPLING AN0 FIELD ANALYTICAL 
EQUIPMENT 

The puroose of the- orocduru is to provide a general methodology, protocol, and reference 
~niormat~on on the proMr duontam~naaon procedure5 to b. u u d  on chern~cai sampling and field 
analytrcal qulpment. - 

This procrdure addresses chemical sampling and field analytical equipment only, and should be 
consultd when equipment duontamcnat~on p rocduru  are k i n g  developed as pan of pro lm-  
spec~fic plans. 

3.0 GLOSSARY 

None. 

Site Manaaor - responsible for rmuring that project-wi f ic  glam and the implrmwtatim of fiM 
Invmlgatlons are in compliance w ~ t h  t h w  gu1d8linw. 

Field Owradom C e d u  - repomtblo for ensuring that duontrminatim procedura for ail chemical 
sampling and field analytical oquipmom are programmed mar to tho m a l  f idd e f f m  and that 
personnel r qu i r r d  to accomplish the task have b++n briefad and trained to execute the UJI. 

5.0 PROCEDURES 

In order to assure that chemical anrlyris results are r r f l e v e  of the actual conc8mratiom present at 
sampling locations, chemical sampling and fi,dd anal@s quipment must k propwty 
decontaminated prior to tho fidd effort during th sampling program (i.a, browow m p ( 0  pants) 
and a t  the conclusion of the sampling program. This will minimize the p o t m a l  for crou- 
contamination betwean sample polm and the u a m f u  of cormmirution offste. 

This procdure i ~ o r p o r t t r r  only W of duomamination not addressed in o t h u  
procodur- SmflcJly it incorpora- them i tem invdwd in duorrtrminrtim of chmicai 
sampling and f l d  analytical clquipnent 

Uilm and 

The potential for c m o m r m i n r t i m  sampling poim via th. urn of common brilu, or its 
a t u c h d  line, is high unles strict procedum for d u m m i n r t i o r r  u, fdlomd. It is proforable, for 
the aformomioned r-, to  d e d i u u  m individual brilu and iU lina to each umplo pot% 

although this d o a  nor diminato tho n d  for d u m i n r d o n  of d d i d  bailem For 
nondodicated sampling quiprnmt. the foilanring conditions andlor dumtamirutjon pcacedurm 
should be f d l d .  

Befon the initial sampling a d  aft* each sueceding sampling point, tha bailor must b 
dummina tod .  Tho fdlowing steps W l d  be f d l o w d :  



3ECONTA .... ..c u 8 - . -  -. . ~ E I V I I U L  

SAMPLING AND FIELO ANALYTICAL 
EQUIPMENT 

%tablo water nnW 
Arconox or Liquinox detergent wash 
Scrubbing of the line and bailer w ~ t h  a scrub brush may be rqulred if the sample polnt ~f 
hcav~ly contamtnoted w ~ t h  heavy or extremely VISCOUS Compounds 4 

potable water nnse I 

Rinse with 10 percent nitric acid solution* I - 
Distilled deionlrd water rlnw ( j 

acetone or methanol r inu  
1 

I 

Dinilled/deionrrd water rinse ( 

Alr dry 
I 

Sraided nylon or polyprooyieno l ina  may b. uHd with a bailer, howwu, the same line must not i 
come In contact with the sample medium, otherwiw, tho line must k discarded in an aooroved ' 1 
receptacle and replacd. Prior to uu. the bailer should bo wrappd in alum~num foal or polyethylene 
sheeting. 

krnolina Pumg 
- 

Most sampling pumps are normally low volume (la than 2 gpm) pumm 7%- include peristaltic, 
diaphragm, air-lift, pitcher and bladder pumps, to name a few.@ If th.w pumps are uwd for wrnpling 
from more than on0 sampling point, t h y  must be duomrrninated. 

The procedures to be USA for decontamination of sampling pump compare to thew u s 4  for a 
batter except tho 10 percent nitnc acid du t ion  is  ominad. Each of tho liquid factions IS to t 
pumpod through the sysem, Tho amount of pumping is dependent upor, the size of the pump a/  
the length of tho intake and discharge hews. Certain typm of pump are unacceptable for umpl~ng 
pur-. 

An additional problem i s  introducd when the pump relim on extradon of watu vca an inlet or 
outlet h w .  For organic sampling, this h o w  should be Teflon. Otkrr typm of h~ Ieuh organlcs 
into the watu  being sampled (specially tho phthrlate men) or adsorb organics from the sampled 
watrr. For all other sampling, the haw should k Vitm,  pdyrttylww, or pdyvinyl chlocrde (in order 
of preference). 

I Pan of tho m n g  plan may incorporate the filtering of grwndwatu samplm, and subsquent 
prwrvatior). Thir Wid occur a $eon after sample rowiwal as posiblo; prefurbly in tho field as 
soon as tho w k  obriind. To th is  end, thrw basic fiitratim m s  are m a t  commonly uwd - 
the in-line d iqarb io  Teflon filtu, tho inen g n  ovln.pnaum filtration system, and the vacuum 
filtration synrm. 

For the in-lino filtu, duorrtrrninatiorr i s  not r m i r o d  since th. filtu camidgo is  d i w b l e ,  
howovu, tho camidgo must k d i m  of in an approwd r n e p d o  and the intake and discharge 
linos must mil k d o c m m i n r t d .  

DUO to the Ieich~ng 9Lwlity of nit ic  acid, on ruinla nd, this stmp is to k omitted i f  a nrinlws 
s t d  sampling drvica is king usad and m d s  rn.lHr is r e q u i d  with d.t.ction limits less 
than appcoximatdy M ppb; or the sampling equipmom is ddienrrd. 



OECONTAMINrr 1 nun wr  b, ,,,.,,,, 
SAMPLING AND FIELD ANALYTICAL 
EQUIPMENT 

i 

For the over-pmsum and the vacuum filtration systems. the portions of the apparatus which come ~n 
contact w ~ t h  the wmple must ba duontam~natd. (Note: Varletla of both of t h w  synems come 
equippd from the manufacturer w ~ t h  Teflon-iind surfaces for t h w  that would come into contact 
w ~ t h  the sample. These fiitration systems are prefrr rd when duontam~nat~on procedures must be 
employd.) 

C 

3.2 FIELD ANALYTlCAL EQUIPMENT 

Water level indicaton that consist of a probe that contacts with the groundwater must be 
duontam~natd using the following steps: 

Rinw with tapwater 
Rinu with de~onited water 
Acetone or mahand rinw 
Rinw with deionized water 

Water lev4 indicaton that do not come in contact with the groundwatu but may moun t&  
incidental contact during instaliation or rrtrieval noad only u n d a q ~  the fim and Im n a p  s ta t4  
above. 

Probes, e.g., pH or specific ion elmroda, geophysical probes, of themomf fm which would come ln 
d i r m  contact with the sample, will be docomaminatad using the pfocedur- specified above unlus 
manufacturer's inmct iom indicate otherwise; in thaw caws, the methods of decontamination 
must be clearly doseribad in the FSAP. For probe which makc, no direct contact. e.g., OVA 
equipment, the p r o k  w ~ l l  be w i p d  with clean paper-towds or cloth wettad with alcohd. 



DECONTAMI~M i i v ~  v r  ~ n c M l m L  
SAMPLING AND FIELD ANALYTICAL 
EQUIPMENT 

t 

SewicM Incorparrtd; R E M  Ill Field Tuhnicrl Guideline No. FT-12.01. June 22, 1986. 

7.0 RECOROS 

None 



  OR EL OLE AND SAMPLE LOGGING 

The ouroose of th~s document is  to establish standard procedures and :echnrcal guidance on borehole 
and sample :oggt~g.  

2.0 SCOPE 

These orocedures provide docriptions of the standard techntques for borehole and sample loggrrq. 
These tecnniaues shall be used for each borrng logged to prov~dc consrstent descrrptions of subsurtace 
lithology. Whtle exoerience i s  the only method to develop confidence and accuracy In the descr:pt:on 
of sot1 and rock, ?he field geolog~sUengrneer can do a good loo of c!assification by careful, cnougnt+;l 
observation and by be~ng consistent throughout the classification procedure. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Site Geoloain - 4esponsible for supervising all boring activities and assuring that each borehole !s 
compietely logged. If more than one rtg i s  being used onsite the Site Geologist must make sure that 
each ng geologist is properly trained in logg~ng procedures. A brief review or training session may oe 
necessary prror to the starc up of the field program,and/or upon completion of the first bor~ng. 

5.0 . PROCEDURES 

The classification of soil and rocks i s  one of the most imporcant jobs of the field geologisVenginecr. To 
malntaln a consistent flow of information, i t  is imperative that the field geologisUeng~necr unders~ard 
and accurately use the field classification system dexrrbed in this SOP. This identlficarion i s  based on 
v~sual examination and manual tests. 

5.1 MATERIALS NEEDED 

When logging so11 and rack samples, the geologist or engineer shall be equ~pped with the following 

Rock hammer 
Knife 
Camera 
Dilute HCI 
Brunton compass 
Ruler (marked in  tenths and hundreths of feet) 
Hand Lens 

5.2 CLASSIFICATION OF SOILS 

All data shall be written directly on the boring log (Exhibit dl) or in a field notebook if more space IS 

needd. Details on filling out the boring log are discussed in Section 5.5. 



I 

5.2.1 USCS Classification 

So~ls are to oe c!ass~iied according to the Unified Soil Classificatron System (USCS). T i l s  metpoa of 
class~ficat!on s s  ceta~led rn Exn1b1t4-2. Th~s method of classrficat~on ~dent r f io  so11 types on :ne baSlS of 
gratn Size ara c?res~veress. 

Fine-grarned so~ls, or fines, are smaller than the No. 200 sieve and are of two types: s l i t  (M) and c!ay (C). 
Some c!assiiicatron systems define size ranges for these sot1 particles, but for 'ield ciassiiication 
purooses. they are Identified by thelr resoective behaviors. Organ~c materral (0) : s  a c o m ~ a n  
comoonent of $011 but has no size range; ~t IS recognized by ~ t s  composition. The careful S i ~ d y  of  :re 
USCS w ~ l l  a ~ d  In developing t r e  competence and consistency necessary for the c:assi fication of SOIIS. 

Coarse gra~ned soils shall be divided into rock fragments, sand, or gravel. The terms ana sara arc 1 ,  

gravel not only refer to the s~ze of the so11 particles but also to their depos~tional history. To irsure 
accuracy In descr~ptlon, the term rock fragments snail be used to indicate angular granular marer!ars 
resultrng from the breakup of rock. The snarp edges typrcally observed indicate little or no transoor. 
from tnelr source area, and therefore tne term prov~des additional informatron in reconstructing :pe 
depos~tional environment of the soils encountered. When the term "rock fragments" IS irsed it shall be 
followed by a size des~gnation such as (lld~nch9-1/2 inch*)" or "coarse-sand sire" erther ~mmediately' '' 1 
afrer the entry or In the remarks column. The USCS classificationwould not be affected by this varration 
in  terms. I 

5.2.2 Color 

( ( 1  So11 colors shall be described utilizing a single color descriptor preceded, when necessary, by a v o a ~ : ; e  
to denote varratlons In shade or color mrnures. A 5011 could therefore be referred to as "gray" or " ,g r t  
gray" or "blue-gray". Since color can be ut~lized In correlat~ng unrts between sampling locations, ~t , s  
rmporcant for color descriptions to be consistent from one borrng to another. 

Colors must be described while the sample is st111 molst. Soil samples shall be broken or sol~t venrcally :o 
descrroe colors. Samplers tend to smear tne sample surface creatlng color varratrons oetween :Pe f '  

sample !nterror and exterror. 

The term "mottled' shall be used to indicate soils irregularly marked with spots of ai" verent colors 
Mottling in soils usually Indicates poor aeration and lack of good dramage. 

Soil Color Cham shall not b. used unless specified by the project manager. 

5.2.3 Relativq Olnsitv and Consistancy 

To classify the relative density and/or consistency of a roll, the g w l o g i n  is  t o  first ~denttfy the so11 type 
Granular soils contain predominantly sands and gravels. They are noncohaive (panrcles do not adbere , 
well when compressed). Finer grained rolls (silts and clays) are c o h ~ i v e  (panlcles w ~ l l  aahere roget.ner 
when compressed). 

The density of noncohesive, granular so~ls is classrfied according to standard penetration resistances 
obtained from solit barrel sarnc!,-q performed according to the methods deta i ld  In Stanaara 
Operating Proctaures GH-1.3 and 5. - 1.2. Thou designations are: 

I 
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Standard penetration resistance is :he number of blows required to drlve a spl~t-barrel sdmorer .&I:? a 
2-inch outsrde diameter 12 incnes Into the mater~al using a 140 pound hammer falling freely tRroLgr 
30 inches. The sampler i s  dr~ven through an 18-tnch sample interval, and :ne number o i  olows I S  

recorded for eacn 6-inch increment. The density des~gnation of granular soils i s  obta~ned by add~ng v e  
number of blows required to penetrate the last 12  inches of each sample interval. It IS imponanr to 
note that if gravel or rock fragments are broken by the sampler or i f  rock fragments are lodged In :Re 
tip, the resulting blow count will be erroneously high, reflecting a higher density than actually exists. 
This shall be noted on the log and referenced to the sample number. Granular so~ls are given the u S C ~  
classifications GW, GP, GM, SW, SP, SM, GC, and SC (see Exhlbit 4-2). 

J 
I 

3esignation Stanaard 'Jenetrat~on Res~stance (8lows per Foot) 

The consistency of cohesive soils i s  determined by performing field tests and ident~fying the consinency 
as shown In Exhiblt 4-3. Cohesive so~ls are grven the USCS class~ficat~ons ML, MH, CL, Cii,  OL, or OH (see 
Exhl bit 4-2). 

I 
'1 ery ; oose 

L O O S ~  

Medium dense 
L 

Oense 

very dense 

, 
The consistency of cohesive soils i s  determined either by blow counts, a pocket penetrometer (vaibes 
listed In the table as Unconfined Com~ressive strength) or by hand by determining the resistance to 
penetratron by the thumb. The pocket penetrometer and thumb determination metnoas are 
conducted on a selected sample of the soil, preferably the lowest 0.5 foot of the sample In the split- 

barrel sampler. The sample shall be broken in half and the thumb or penetrometer pushed into t re  ena 
of the sampie to determine the consistency.. Do not determine consistency by attempting to penetrate 
a rock fragment. If the sample i s  duomposd  rock, it is  classified as a soft decomposed rock ratner tkar: 
a hard soil. Consistency shall not be determined solely by blow counts. One of the other methods snail 
be used in conjunctton with it. The des~gnations used to describe the conslslency of cohesive solis are as 
follows: 

0 t o4  

5 :o 10 

1 1  to 30 ' 

31 to SO 

Over SO 

Field Ident~fication Methods 

I 
Easily penetrated sevrrai ~ncnes by iisr 

, 
Easily penetrated several inches by thumo 

I 

Standard 
Penetration 
Resistance 

(Blows per Foot) 

Consistency 

U nc. 
Compressive Str. 

TonsISquare 
Foot 

Med~um sr~f f  

Very sttff 
I 

Hard 

Hard 

I 

Very soft 
r 

Soft 

0.50 to 1.0 

1 .O to  2.0 

2.0 t o  4.0 

Less than 0.25 

0.25 to 0.50 

More than 4.0 1 Over 30 Indented with difficulty by thumbna~l 

0 to 2 

2 to 4 

4 to 8 

8 to  15 

1Sto30 

Can be w n e t r a t d  several inches by 
thumb 

Readily indented by thumb 

Readily indented by thumbnail 



5.2.4 We!qht Percentaqes 

~n rature, sotis are comprised of oan~cles of varying s~ze and shape. and are combinations of :be varlous 
grain types. '"e "otlow~rg :erms are useful in the descr~ptlon of soil: 

Examples: 

Terms of idenofying P ropo~~on  of the Component 
r 

trace 

some 

and or aa!ectlve form of the soil type (e.g., "sanay") 

Silty fine sand: SO to 69 percent fine sand, 31 to 50 percent s i l t .  

Defining Range of Percentages oy &eight 
I 

0 - 10 oercent 

1 1  - 30 oercent 

3 1 - SO oercent 

Medium to coarse sand, some si l t :  70 to 80 percent medium to coarse sand, 1 1 td 
30 percent silt. 

Fine sandy silt, trace clay: 50 to 68 percent si l t ,  31 to 49 percent fine sand, 1 to 10 percent 
clay. 

Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 1 1 to 30 percent coarse savd. ( 

5.2.5 Moisture 

Moisture content is estimated in  the field according to four categories: dry, moin, wet, and saturated. 
In dry 5011, there appears to be little or no water. Saturated samples obviously have al l  the water tney 
can hold. MOIST and wet classifications are somewhat subjective and often are determined by the 
individual's judgment. A suggested parameter for this would be calling a soil wet i f  rolling i t  In :fie 
hand or on a porous surface liberates water, i.e., dirties or muddies the surface. Whatever method I S  

adopted for describing moisture, it is Imponant that the method used by an ~nd~vtdual remains 
consistent tnrougnout an entire drilling job. 

Laboratory tests for water content shall be pen'ormed i f  the natural water content is imponant. 

Strat~fication.can only ba determined afcer the sample barrel i s  opned. The stratificatton or bedding 
thickness for soil and rock is depending on grain s ~ z e  and cornpaltion. The class~fication to be used for 
stratification dexription is  shown in Exhibit 44. 

The texturelfabriclbdding of the soil shall be described. Tenure i s  described as the relative angularity 
of the partrcles: rounded, subroundd, subangular, and angular. Fabric shall be noted as to whether 
the particles are flat or bulky and whether there is  a particular relation betwwn particles (i.e., all the 
flat part~cles are parallel or there is some cementation). The twdding or structure shall also be no t i  
(e.g., strat~fied, lensed, nonnratifid, heterogeneous varved). 
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5.2.8 Summaw of Soil Classification 

-. 
In su-.-ary. rolls shall be classified in a s~mllar manner by each geolog~st/engincer a t  a project site. a ?e 
hierarcny of class~ficat~on IS as follows: 

3ensrry anaior consrnency 
Color 
PI ast~clty (Opt~onal) 
Sot l types 
Moisture content 
Stratlficat~on 
Texture, fabric, bedding 
Other distingu~snrng features 

5.3 CLASSIFICATION OF ROCKS 

Rocks are grouped into three main divisions, Including sedimentary, igneous and metamorphic rocks. 
Sedimentary rocks are by far the predom~nant type exposed at the earth's surface. The follow~ng basic 
names are applied to the types of rocks found in sedimentary sequences: - 

Sandstone - Made up predominantly of granular materials ranging beween 1/16 and 
2 inch in diameter. 

. Siltstone - Made up of granular materials less than 1/16inch in diameter. Fracl~res 
~rregularly. Medium thick to thick bedded. 

Claystone - Vary fine grained rock made up of clay and silt-size materials. Frac~iires 
irregularly. Very smooth to touch. Generally has irregularly spaced pittlng on surface of 
drrlled cores. 

Shale - A  fissile very fine grained rock. Fractures along bedding planes. 

Limestone - Rock made up predominantly of calcite (CaC03). Effervesces nrongty uoon 
the application of dilute hydrochloric acid. 

Coal - Rock consisting mainly of organic remains. 

Othen - Numerous other sedimentary rock t y p a  are present in lesser amounts In the 
stratigraphic ruord. The local abundance of any of the- rock types IS  dependent uoon 
the depmtional history of the area. T h m  include conglomerate, halite, gypsum, 
dolomitr, anhydrite, lignite, etc. are some of the rock t ypa  found In iessrr amounts. 

In classifying a sedimentary rock the following hi*rarchy shall ba noted: 

Rock t y p  
Color 
Bedding thickness 
Hardness 
Fracturing 
Weathering 

r Other characteristics 



5.3.1 Rock Tvpa 

As descr!oea above, there are numerous names of sedimentary rocks. In most cases a rock w ~ l l  be a 
comoinatlon of several grain types, therefore, a modifier such as a sandy stltstone, or a silty sandnone 
can be used. Time moc~fier :naiCates that a significant ponlon of the rock type i s  composed of :r.e 
moaifier. Ottler -0d1 flers can include carbonaceous, caicareous, stliceour, etc. 

Gratn stze 1s the basis for the classtficatlon of clastic sedimentary rocks. Exn~bit 4-5 is the Udden- 
Wentwonh classificatton that will be asngned to sedimentary rocks. The lndiv~dual boundarres are 
sl~ghtly alfferent than the USCS subdiviston for sot1 classtficauon. For field determination of grain slres, 
a scale can be used for the coarse gra~ned rocks. For example, the diviston between siits;ore aca 
c!aystone may not be measurable In the field. The boundary shall be determir?ea by use of a irar?d ens. 
~f :he gratns cannot De seen wlth the naked eye but are distinguishable with a banalens, ine rocK ! s  a 
slitstone. I f  ?re grains are not d~st~ngutshabie w ~ t h  a handlens, the rock is a claystone. 

5.3.2 Color 

The color of a rock can be determined in  a similar manner as for soil samples. Rock core samoles shall be 
class~fied whrle wet, when possible, and air cored samples shall be scraped clean of cuttrngs prior tw 
color class~ficat~ons. 

Rock Color Chans shall not be used unless specified by the project manager. 

5.3.3 Beddina Thickness 

i 
The bedding thickness des~gnarions applied to soil classification will also be used for rock class~ficatron. 

5.3.4 Hardness 

The hardness of a rock is a function of the compactton, cementation, and mineralog~cal compos~tion of 
the rock. A relarive scale for sedimentary rock hardness is  as follows: I 

Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratched 
'by fingerna~l. Soft rock crushes or deforms under pressure of a pressed hammer. This 
term i s  always usel for the hardness of the wprolite (decomposed rock which occupies 
:he zone between the lowest soil horizon and firm bedrock). 

< 

Medium soft Slight erosion of core, slightly gouged by screwdriver, or breaks wlrh 
crumbly edgm from single hammer blow. 

M d i u m  hard - No core erosion, easily scratched by screwdriver, or breaks with snarp 
edges from single hammer blow. 

( 

Hard - Require several hammer blows to  break and has sharp conchoidal breaks. Cannot 
be scratched with screwdriver. 

Note the difference in  usage here of the works "scratch' and "gouge'. A scratch shall ba considered a 
slight depression in  the rock (do not mistake the scraping off of rock flour from drilling with a scratch in 
the rock itself), while a gouge is  much dwp.r. 1 

i 



The degree o i  fracturing or brokeness of a rock IS described by measuring the fractures or joint soac!rg. 
Aher e l~m~ra t l rg  dri l l~ng breaks, the average spacing is calculated and tne irac:urfng 1 3  descrioed by t re  
following rer-s: 

Very broken (V. 8R.) - Less than 2 in. snacing betweek fractures 
Broken (8R.) - 2 in. to 1 k. spaclng between fractures 
3locky (9L.) - 1 to 3 ft. soacing between fractures 
iVlassive (M.) - 3 to 10 ft. spactng between fractures 

The strucri;ral I ntegrlty of the rock can be anprox~mated by calculating the 3ock Quaii ty Desigr at:cr! 
(AQD) of cores recovered. The RQD i s  aetermined by adding the total !engths of a l l  pieces exceeairg 
4 inches acd aividing by the total length of the corlng run, to OOtain a percentage. 

Method of Calculating RQO 
(After Dcere, 1964) 

- 
~ Q O  = rrt x 100 

r = Total length of all pieces of the lithologic unit being measured, which are greater than 
41nches length, and have resulted from natural breaks. Natural breaks include slickens~des, 
joints, compaction slicks, bedding plane partings (not caused by drilling), friable zones, erc. 

I = Total length of the coring run. 

5.3.6 Weatherinq 

The degree of weathering is a significant parameter that i s  important in determining weather~rg 
profiles and is also useful in engineering designs. The following terms can be applied to distinguisn ;re 
degree of weatherrng: 

Fresh - Rock shows little or no weathering effect. Fracrures or joints have little or r o  
staining and rock has a bright appearance. 

Slight - Rock has some staining which may penetrate several centimeten into the rocK. 
Clay filling of joints may occur. Feldspar grains may show some alteration. 

Moderate - Most of the rock, with exception of quanz grains, is stained. X o c ~  s 
weakend due to weathering and can be easily broken with hammer. 

Severe - All rock including quartz grains is  stained. Some of the rock is weathered to :re 
extent of h o m i n g  a soil. Rock is  very weak. 

5.3.7 Other Charactoristiy 

The following items shall be inc ludd in the rock description: 

Description of contact be twwn two rock units. Thew can b. sharp or gradational. 
Stratification (parallel, cross stratified) 
Description of any filled cavities or vugs. 
Cementation (calcorwus, siliceous, hematitic) 
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2escr~ot10n of any jotnts or ooen Cracrures. f 

C)bservatron of the presence of fosslls. 
rrotatron of jornts wrth death, a ~ ~ r o x i m a t e  angle to horrzontal, any m~neral filling 01 

coarirg, and degree of weatherrng. 

Ail :cformatton shown on :he bortng logs snall be neat r.0 the pqtnt where ~t can De reoroduced on a 
cooy macnlne for presentatton. The data shall be Keot current to provrde control of :ne drtl l~ng ( i 
Drogram and to lnd~care varrous areas requlrrng specla1 cons~deratron and sampl~ng. 

5.3.8 Additional Terms Used in the Oescriotion of Rock 

The foliowtng terms are used :o funher identrfy rocks: 

Seam - Thtn (12 Inch or less), probably cont~nuous layer. 

Some - Indicates significant (15  to 40 percent) amounts of the accessory material. For 
I 

example, rock composed of seams of sandstone (70 percent) and snaie (30 percent) would , 
be "sandstone -- some shale seams." - I 

Few - Indicates insignifica,nt (0 to 1 5  percent) amounts of the accessory naterial. For 
exampli, rock composed of seam of sandstone (90 percent) and shale (10 percent) would 
be "sandstone -- ftw shaie seams." 

Interbedded - Used to ~ndrcate thtn or very thrn alternating seams of matertal occurr!pg !n 
approximately equal amounts. For exampce, rock composea of thrn alternating seama 
sandstone (50 percent) and shale (50 percent) would be "interbedded sandstone an" 
snale." 

Interlayered - Used to indicate thick alternating seams of rnaterral occurrlrg ~n 
approxrmately equal amounts. 

f 

The preceding sections describe the classification of sedimentary rocks. The foilowrng are some oaslc 
r?ames that are applied to Igneous rocks: 

aasalt - A fine-grained extrusive rock composed primartly of calc~c plagtoclase and 
pyroxene. 

Rhyolite - A fine-grained volcanic rock containing abundant quarcz and or.hoclase. -ke 
fincgraincd equivalent of a granite. 

Granite - A coaru-grained pluton~c rock consisting essentially of alkali fe!dsoar and 
quartz. 

i 

Dionte - A coarse-grained plutonic rock consisting esuntially of sodic plagtoclase and 
hornbl cnde. 

Gabbro - A coarse-grained plutonic rock consisting of calclc plagioclase and 
clinopyroxene. Loosely used for any coarse grained dark igneous rock. 

I 

The following are some basic names that are applied to metamorphic rocks: i 



5;ate - A very fine-gra~ned foiiated rock possessing a well deve!oped slaty cleavage 
Contarns predomrnantly chlor!:e, mlca, quarrz, and senclte. 

2hyillte - A fine-gra~ned foliated rock that splits Into thrn flaky sheets w ~ t h  a s~lky v e e r  
or: caeavage surface. 

Schtst - A medium to coarse-grained foliated rock h l t h  subparallel arrangerrent 0 i  tFe 
mlcaceous mrnerals wn~cn aomlnate ~ t s  composltlon. 

Gne~ss - A  coarse-gra~ned foliated rock with bands rich In granular and platy mlrerals 

Quanz~te - A fine to coarsegrained nonioliated rock breaklng across gralns, cor.sls;:rg 
essent~ally of quartz sand w ~ r h  s~lica cement. 

5.4 ABBREVIATIONS 

Abbreviations may be used in the descrrptlon of a rock or soil. However, they shall be kept at a 
minlmum. Following are some of the abbrev~aoons that may be used: - 

5.5 BORING LOGS AND DOCUMENTATION 

This section describes in more detail the procedures to be used in completing borlng logs, in :re fie!c. 
Information obta~ned from the preceding sections shall be used to complete the logs. A sample borrrg 
log has been provided as Exhibit 6-6. The field geologist/eng~neer shall use this exam~le as a gulae in 
complet~ng each borings log. Each boring log shall be fully described by the geologisr/eng~neer as t r e  
borinq i s  beinq dr i I l4.  Every sheat contains space for 25 feet of log. lnformation regaralng 
c:ass~ficat~on details i s  provided on the back of the boring log, for field use. 

. 

5.5.1 Soil Clastifiution 

P 

YI - Yellow 
I 

Or - Orange 
I 

SS - Sandstone 

Sh - Shale 

LS - Limestone 

fgr - Fine gra~ned 

C - Coarse 

Med - Medium 
r 

F - Fine 

V - V e r y  

SI - Sl~ght 

Occ - Occas~onal 

Tr - Trace , 

Identify site name, boring number, job numhr,  etc. Elevations and water level data :o 
be entered when surveyed data IS ava~lable. 

Lt - L~ght 

8R - Broken 

BL - Blocky , 

M - Mass~ve 

Br - arown 

81 alack 

Enter sample n u m h r  (from SPT) under appropriate column. Enter depth sample was 
taken from (1 block = 1 foot). Fractional footages, i.e., change of lithology a 13.7 feet, 
shall b. lined off at the proponional location betwwn the 13 and 14 foot marks. Enter 
blow counts (Standard Penetration Resistance) diagonally (as shown). Standara 
penetration resimnce is  cover4 in Section 5.2.3. 



Zetermine samole recoverylsampie lergth as shown. Measure tne total length of sarrole ( 

-ecovered from tne solit sooon Sam~ler, rncluding matertal In the drrve snoe. So -0: 

,ccluae cuttings or wash materlal tnat may be ~n the upper portton of the sample tuoe. 

*c;care at?y mange In l!tirology by drawlng a line at the aDDroprrare depth. 'or 
exarvole, t i  clayey s l i t  was encountered from 0 to 5 . 5  feet and shaie from 5.5 70 6.0 feet, a 
l i re  snall be drawn at this ~ncrement. Th~s informatton IS helpful in the construc::on of i 

cross-secttons. As an alternative, symbols may be used to identify eacn crange In 
:~tnology. 

The density of granular rolls 1s obta~ned by adding the number of blows for :re last :NO 

.ncrements. Refer to Oensiry of Granular 5011s Chan of back of log sneet. 'or Cons~sTency 
of cohesive solls refer also to the back of log sheet - Consistency of Cones~ve 5011s. Enter 
thrs ~niormatlon under tne appropriate column. Refer to Section 5.2.3.  

Enter color of the material in the appropriate column. 

Oescrrbe material using the USCS. Limit this column for sample .description only. The 
predomtnate material is  docnbed last. I f  the primary soil i s  s i l t  but has fines (clay) - us5 
clayey si l t .  Limlt soil descriptors to the following: I 

- Trace 0 - 10 percent 
- Some 1 1  - 30 percent 

I 
- And 31 - 50 percent 

. (  I 

Also indicate under Material Classification i f  the material i fill or natural sorls. i r d l ~ a ; ~  
roots. organic material, etc. 

Eater USCS symbol - use chart on back of boring log as a guide. If the sotls fall Into one of 
two basic groups, a borderline symbol may be used wlth the two symbols se~arated oy a 
siasn. For example MUCL or SMISP. I 

The following rnformatlon shall be entered under the Remarks Column and shall inc l~de.  
but is not l im~ted by the follow~ng: 

- Moisture - estimate moisture content using the following terms -dry, motst, wet and 
saturatd. Th.w terms are determined by the individual. Whatever method 1s used 
to determine moisture, be consistent throughout the log. 

Angularity - describe angularrty of coarse grained particles using Angular, 
Subangular, Subrounded, Rounded. Refer to  ASTM 0 2088 or Eanh Manual for 
criteria for these terms. 

( 

- Panicle shape - flat, elongated, or flat and eiongatd. 

- Maximum panicle size or dimension. 

- Water Ievrl observations. 

- Reaction with HCI - none, weak or strong. 



Aaditional comments: 

. Irdicate presence of mlca, caving of hole, when water was encountered, a~f f icu l :~ I ?  

drrlling, loss or galn of water. 

- '"arcate odor and hNu or OVA reading i f  applicable. 

- l~d icate any change in lithology by drawing in line through the I~tPology c3arse 
column and indicate the aepth. This will help later on when cross-seci~ons are 
constructed. 

- At ;.he bottom of :ne oage Indicate type of rig, dri l l~ng method, hamrrer size a r c  
droo and any other useful inr'ormat~on (i.e., borehole size, casing set, cnarges - 
drilling methoa). 

- Vertical lines shall be drawn (as shown in Exhibit 4.6) in columns 5 to 8 from t re 
bonom of each sample to the top of the next sample to indicate consistency of 
material from sample to sample, i f  the material i s  consistent. Horrzontal lines shall 
be drawn i f  there IS a change In lithology, then vertical lines drawn to that point. - 

- lndicate screened interval of well, as needed, i n  the lithology column. Show top and 
bonom of screen. Other details of well construction are provided on the we11 
constructton forms. 

5.5.2 Rock Classification 

lndicate depth at which corlng began by drawing a line at the appropriate deotn. 
lndjcare core run depths by drawing cor~ng run lines (as shown) under the first and four.? 
columns on the log sheet. lndicate RQO, core run number, RQD percent and core 
recovery under the appropriate columns. 

Indicate lithology change by drawing a line at the approprtate depth as explained ~n 
Sectr on 5.5.1. 

Rock hardness i s  entered under designated column using terms as described on the b a c ~  
of the log or as explained earlier in this section. 

Enter color as determind w h ~ l r  the core sample is wet; i f  the sample is cored by air, :re 
core shall be s c r a m  cf can prlor to dexttbing color. 

Enter rock type baud  on sedimentary, igneous or metamorphic. For sedimentary rocks 
u u  terms as describd in S a l o n  5.3. Again, b. consistent in classification. Use modifiers 
and additional terms as neded. For igneaus and metamorphic rock types use terms as 
described in Sections 5.3.8. 

Enter brokenas of rock or degree of fracturing under the appropriate column using 
symbols VBR, BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the 
Bortng Log. 
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a 'be fol low~ng ~nformar:on snall be evtered under the remarks column. ):ems spail I 

,?ciude bu: are not I im~ted to tne iollowlng: 

- indicate depths of joints, fractures and breaks and also aporoxlmate :o bonzon:al 
argre (sucn as ntgn, low), I.e., 70" angle from norizontai, h ~ g n  acgle. 

- cclcate calcareous zones, description of any ca-vities or vugs. 
- inalcate any loss or galn of arlll water. 
- lndrcate drop of drlll tools or change in color of drill water. 

2emarks at the Bottom of Sorlng Log shall include: 

'ype and size of core obtained. 
- O e ~ t n  casing was set. 
- Type of Rig used. 

As a final check the boring log shall include the following: 

- Venrcal lines shall be drawn as explained for soil classification to indicate consistenc'i ' 
of bedrock material. - 

- If applicable, indicate screened interval in'the lithology column. Show too and 
bottom of screen. Other deta~ls of well construction are provided on the weil I 
construction forms. 

5.5.3 Classification of Soil and Rock from Drill Cut t inq~ I i ( 1  
The previous sections describe procedures for classifying soil and rock sampies when cores are obtarnea. 
However, some drilling methods (a~rlmud rotary) may require classification and borenole logging oased 
on ider-t~fylng drill cuttings removed from the borehole. Such cuttings provide only general 
information on subsuriace I~thology. Some procedures that shall be followed when logging cunings 
are: , t  

Obtain cutting samples at approximately 5 foot intervals, sieve the cuttings (if mud rotary 
drilling) to obtain a cleaner sample, place the sample Into a small sample bottle or "z !o 
lock" bag for future reference, and label the jar or bag (i.e. hole number, depth, date 
etc.). Cutt~ngs shall be closely examined to determine general lithology. 

Note any change in  color of drilling fluid or cuttings, to  estimate changes in lithology. 
'~ I 

Note drop or chattering of drilling tools or a change in  the rate of dr~lling, to determrre 
fracture locations or lithologic changes. 

Observe loss or gain of drilling fluids or air ( i f  air rotary methods are used), to  identi?{ .j 

potential fracture zones. 

Record this and any other useful information onto the boring log as prov~ded 
Exhibit 4-1. 

This logging provides a general description of subsurface lithology and adequate informat~on can -a ' 

obta~ned through careful observation of the drllling process. I t  is ruommendod that split barrel i 
rock core sampling methods be used at selected boring locations during the field invwt~gatlon :,4 



orovlde de?alled lnformatlon ro supolement the !ers deta~led dara sererated :rrougn Sorrngs c::l:ea 
 sing alr;r?ba rotary rnelRods. 

5.6 REVIEW 

Goon complet~on of r re  Dorlngs logs, cooler shall be made and reyewed. items to be revrewed rnc!;.oe: 

Check~ng for conslnency of all logs 
Checking for conformance to the gu~deline 
Check~ng to see that a11 information 15 entered in rhe~r respecTlve coiumns a n a  saaces 

6.0 REFERENCES 

ASTM 02438,1985 

Earth Manual, U.S. Department of the Interior, 1974 

7.0 RECORDS 

Originals of the boring logs shall be reta~ncd In the project files. 



EXHIEIT 4-1 

BORING LOG NUS CORPORAT[ON 
1 

~AYICI a t e n  uc- r ~ u w  
.a * I  *' 11) etC:vlN 

b 9 . q  1. 100 ~AYII) MATERIAL 
:I wm % I  .I- CUSSIFI~llON aEMARKS 
'CJ "0. 1 l 

?EMARKS 
BORING 



SOIL TERMS 
r UNIFIED SOIL CLASSIfICAIION (USCS) 

COARSE GRAINED SOILS FINE GRAINCD SOILS 
W II-I....Iu 1A.U. t h y m a  IY **re IU. U u a  Iur r a w  rr-.a..aa~- s u r r ~ a n ~ r r n m ~  IW M.. ,,,. 

~IELO U Y Y I U ( U W ~ ~ ~ W ~ ~ S  ~nour I IELDIO~NI I~ ICAI IOU~~OC~OU~~S GROUY 
(r.t--(..C1WJ-Lbwl 1 V m c A l  N A M & )  1c..*ypuSr*.*y. uu l-..ryl...Iu.. 5 V M .  I V Y I C A L  N A M t  > 

b . o w m ~ - + l b  1104 w a ~ l n a l * d r a ~ l l  a01 .. -.--.-..I".- Gw -.-*. * -ad'-. U I I C I " " * . L I I . . .  "I ..-.. 
u . a - - c - r r  -..-.. r.. ..rL.l. - ----. M.LII~UII D I A I A M V  IUU( . ) * I1OI  

. .  ---..- ... . . .  . .  . . .  

CL ---.,.,.a. .-a. d a*.-.., 

L., - - ......-..",-.-.. ---.- - 
0, ".w- .-..-..--.",.....- -.--..--..".- C.C.., . . . . . . .  

8 - ,.,,,,,,.,. _ .- 

a? : J = ,  *-a,r-- r..- - -. . .  
0 Y rr--..an-..-. - .A -..-I.-. 
z- - 
4:  .--L.C-.rr.---C..-.. u.-c...-.- ..... ..-L-..-.# ..-... 5 y  ---" -- - 

rU. 

:p I ,,* -,,,, .,.,,- ,,., ....,, ,,a . rc -.-.-- ,....- - ,..--~,.-.~. I.r *...-.-- -,- .. 
6.1 L, -.-.. *, -I.....-. 

, ----,L-- a-..-..*-*..r-..-.r I.....-CC.U -C-.4--.-...-1- 

YIIIII~~YI W. 

ROgK TERMS 

?1GIY(! *&II='Iu 
aur r A w r ~ %  I I ~  a- l!!~clu~!mk 1 1 . ~  

I 1'0. ICO-..~~) n .a~t-..r-.lle-.l I  ,-'uY 
.ILL W,.d*n....LC - 

1, 1 . 0 0  - r r b  U . I l l - -C I& - . l - I  l.'UYI 
0 OI. Id. I#-.,--. I -. .-. I".. I..... ...- ".I 

"." 
2 ,'I' r,..s...,...I-n....I"r 

- - -- 

- 
DENSITY Of GRANULAR SOILS 

ROCK IROKLNNL5S 

U 0 ~ U I 1 * l  I I IY> A U l l V l A J * ) *  S t A l Y G  

w..~ b.9h.a I U  a* B 

*), 
Y . 8 .  ". w I I SO 

W U A # A I * Y  

y.#, InM 
1 .Y  

9.y 

-I kl 

- 
ROCK HARDNLSS (FROM COHt SAMPLES) 

s I A m l l O W N l I n A l * Y  
UY)Ib*CI - YOYUMI 

e 4  
s. 1e 
II Y 
1I.Y 

O r .  Y 

l l A W a l l l l < 1 S  

c a r t ~ l  r r . ~ p . ~ ~ . d - , ~ m b r - . ~  
c a a b s l o r r  M o r l L d r r U r o ~ ~  ...... I.L..)~I~*..C....I 
. r . r b ~ a . u L C W ~ l ~ . r ~ Y M - - . l  Sb.,p.w.e - 

O(L(LIw( I I Y S  

W 
YU I& 
-A L.4 
*wd 

U U L ) O . r U l a l w W d I  ( * * I C I %  

I ad,  -4 
t a r n  .y.d 
C . r u  w.M~b.d 
l a m *  la.. I1b.4 



303EilOLE AND SAMPLE LOGGiNG 

EXH181T 4-3 

CONSISTENCY FOR COHESIVE SOILS 
+ 

- 
Field ldentrficat~on 

1 

Eas~ly penetrated several ~ncnes ~y f t s t  
I 

Eas~ly penetrated several ~nches by thumb 
1 

Can be penetrated several ~nches by 
thumb with moderate effort 

Read~ly ~ndented by thumb but 
penerated only with great effort 

I 

Readily ~ndented by thurnbna~l 

Indented by thurnbna~l 

L 

Consistency 

1 

Very soft 

Soft 

Med~um strff 

St~ff 

Very st1 ff 

Hard 

(Blows 
per Foot) 

0 to 2 

2 to 4 

4 t o8  

8 to  15 

15 to30 

Over 30 

Unconfined 
Compress~ve 

Strength 
(tonsisquare 

foot by pocket 
penerratton 

Less than 0.25 

0.25 to 0.50 

0.50 to 1.0 

1.0 to 2.0 

2.0 to 4.0 

More than 4.0 
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EXHIBIT 4-4 

BEDDING THICKNESS CLASSiFlCATiON 

(Weir, 1973 and Ingram, 1954) 

Ciasslfication 

Massive 

Th~ck Bedded 

Medium aedded 

Thin Sedded 
1 

Very Thin Bedded 

Lam~nattd 

Thinly Laminated 
I 

MicroLarn~nated 

T ~ I C K ~ ~ S S  
(Metnc) 

> 1.0 meter 

30 cm - 1 meter 

tOcm-30cm 

3cm- 1Ocm 
r 

1 cm-3cm 

3mm-1cm 
I 

1 mm-3mm 

< l  mm 

Thickness (Approximate - 
Engl~sh Equivalent) 

9 3.3 ' 

1 .O' - 3.3' 

4" - 1.0' 
1 "  -4" 

US" - 1" 
118" - US" 
1/32' - 118" 
< 1/32' 



G+.! j 

3OREHOL5 AND SAIWPLE LOGGiNG 

EXHIBIT 4-5 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

After WentwoRh, 1922 
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/ 3ORING LOG NUS CORPORANOH 

JPO.EC-  HEBELLLA 5 \ t  € 3 0 4 1 ~ ~  %0 MW 3 A  
~qo;fC '40 a'? Y . =AYE. 9 * 2 t . 9 7  311:,iR e. Gouinut 
~-:~A::CN :.EL3 GEO.CGiI7 SJ Cr%T \ - 
&A::? .I\):: :A-A 
'2ata. - e  4 C:re:: $ - % I  

REMARKS 
90RlNG 

w Tm Me- 
* IW ~ q r e a  on lrrr PAGE 2-OF 3 

2bo Tlk€ n, 8\'. % uSu &-7~'. 



~OREMOLE AND SAMPLE LOGG~NG 

EXHIBIT 4-6 
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3ECONTA,VINATION OF 3RILL,NG 3lGS 
AND MONITORING WELL ,MATERIALS 

PURPOSE 1 .o 

The purpose of this orocedure 1s to provide reference ~nformation regarding the aooroorrate 
procedures :o be followed when conductrng decontarn~natron actrvltres of drrllrng equloment and 
rronltorlng well materials used dur~ng field invest~gations. 

2.0 SCOPE 

This procedure addresses only drilling equipment and monrtoring well materials decontam~~at~on, apd 
shall ro t  be cons~dered for use w ~ t h  chemical sampling and field analytical eaulprevt 
decontamination. 

3.0 GLOSSARY 

None. 

4.0 RESPONSlBlUTlES - 
Field Operations Leader - Responsible for ensuring that project 'specific plans and the implementation 
of field lnvestlgations are in compliance with these procedures. 

5.0 PROCEDURE 

To insurc that analytical chemical results are reflective of the actual concentrations present a t  sampl~rg 
locations, various drilling equipment involved in field investigations must be properly duontam~ nated. 
This will minimize the potential for cross-contamination between sampling locations, and the transfer 
of contamination off site. 

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activlt~es 
shall be decontaminated by steam cleaning at a predetermined area. The steam clean~ng procedure 
shall be performed uscng a high-pressure spray of heated potable water producing a pressur~zed stream 
of steam. This steam shall bo sprayed directly onto all surfaces of the various equipment involved !n 
field investigations. Thr decontamination procedure shall bo performed until all equipment IS free of 
all visi bla potential contamination (din, grease, oil, noticeable odors, etc.) In additr on, :h~s 
decontamination procedure shall bo performed at the completion of each sampling and/or drill~ng 
location, including soil boring, installation of mon~toring wells, test pits, etc. Such equipment shall 
Include drilling rigs, backhoes, downhole tools, augers, well casings, and screws. The steam cleaning 
area shall bo designed to contain decontamination wastes and waste waters, and can be a lined 
excavated pit or a &mod concrete or asphalt pad. For tho latter, a floor drain must be provided wh~cn 
is  connected to  a holding facility. A shallow abovwurfao tank may be u u d  or a pumping system w ~ t h  
discharge to a warto tank may be installed. 

In certain cases, duo to  budget constraints, such an elaborate decontamination pad i s  not possible. In 
such case, a plastic lined gravel bod pad with a collwtion system may wrvo as an adaquate 
decontamination area. Tho location of the steam cleaning area shall be on site in order to minimlze 
potential impacts at certain sites. Duo to the typos of contaminants or proximity to residences, concerns 
may exist about air emissions from steam cleaning operatiom. T h w  concerns can bo alleviated by 
utilizing an enclosed stwm cleaning area. For example, augon and drill rods can be steam cleaned In 
drums that have b w n  modifid. Tarpaulins can also be p l r c d  around tho steam cleaning area to 
control emissions. 



ECONTAtVINAT~ON OF DRILL!NG 3IGS 
AND lVONlTORlNG WELL MATERIALS 

Guidance to be used when decontamlnatr ng equ~pment shall ~nclude: 

As a general rule, any pan of the drrll'ing rrg which extends over the borehole, shall be 
steam cleaned. 

All arr~ling rods, augers, and any other equipment .which will be introduced to the hole 
shall be steam cleaned. I 

The drilling rig, all rods and augers, and any other potentially contam~nated equipment I 
shall be decontam~nated between each well locat~on to prevent cross contamination of 
potentla1 hazardous substances. 

Rinsate samples of well casing and screens may be necessary i f  spec~fically required for a given site. ~f i 
required, at !east 1 percent, and no more than S percent of steam cleaned lengths of caslng and screens 
comb~ned shall be sampled. 

I 

Prior to  leaving at the end of each work day andlor at the completion of the drilling program, 
I 

drilling rigs and transpon vehicles used onslte for personnel or equipment transfer shall be 
I 

steam cleaned. A drilling rig left at the drllling location does not need to be steam c leand  I 

untrl it is finished drilling a t  that location. I 

6.0 REFERENCES 

Ebasco Services Incorporated; REM Ill Field Technicai Guideline No. FT-6.03; October 27, t987. I 

I 
I I 

7.0 RECORDS 

None. 



N-SIT: iV3RP.UL!C CONDUCTIVITY 
TiSTlNG 

required :g ceriorm the field tests. All applicable data regarding testing procedures, equipment Lsea, 
,well cors:r;c::on, and geolog~c/hydrogeolog~c cond~t~ons shall be recorded by the field geolog~st. The 
field geoiog~st shall be fam~liar enough with testlng procedure~requrrements to be able to recommena 
changes In metrodology, should unanticipated field conditions be encountered. 

5.0 PROCEDURES 

5.1 In-Situ Hvdraulic Conductivitv Testina in Wells 

Slug tests are commonly performed in completed wells. Prior to testing, the well shall be ':?orougroy 
develooea and allowed to stab~lize, in order to obta~n accurate results. Once the water level ,wl:ntn :?e 
well has nab~lized, ~t shall be qu~ckly raised or towered and the rate of recovery measured. 

One of the basic assumptions of slug testlng i s  that the initial change in water level IS  instantaneous; 
therefore, an effon shall be made to rnin~m~ze the time involved in raising or lower~ng the water 'ever 
in~tially. Vartous methods can be used to Induce Instantaneous (or nearly instantaneous) changes In 
water level wrthin the well, A rise In water levels can be induced by pourlng water into the well. A slug 
of known volume, quickly lowered below the water level within the well, w ~ l l  displace an equivaient 
volume of water and raise the water level within the well. The same type of slug can De placed below 
the static water level in the well, left in  place until the water lw'el restabilizes at the static water level, 
then suddenly removed to create a drop in water level within the well. An advantage of using a solid 
cylinder of known volume to change the water level (slug test) is that no water is  removed or added to 
the monitorrng well. This eliminates the need to dispose of contaminated water. A ba~ler or pump can 
be used to w~thdraw water from the well. (If a pump is  used, pumping shall notcontinue for more tran 
several seconds so that a cone of depression is not created which would adversely Impact tesrlng resui:~. 
The pump hose shall also be removed from the well during the recovery period, as data ar?atysis 
techn~ques involve volume of recovery versus time, and leaving the hose w i t h ~ n  the well would'd~s:ot~ 
the calculated testing results by altering the apparent volume of recovery.) Falling head slug tests can 
only be performed in wells w ~ t h  fully submerged screens, while rising head slug tests can be p e r i o r ~ e a  
In wells w ~ t h  e~ther partially or fully submerged screendopen intervals. 

Other methods that can be used to change water levels within a well include creating a vacuum or a 
h ~ g h  pressure environment within the well. The vacuum method will raise water levels w~th in  the well, 
wh~le the pressure method will depress the water Ievel in  the well. Thew methods are panlcularty 
useful in highly permeable formations where other methods are ineffective in creatlng measuraoie 
changes in water levels. Both methods are limited to wells which have completely submerged screens. 

Rate of recovery measurements shall be obtained from time zero (maximum change In water level) u r v l  
water level recovwy excwds 90 p.rcent of the initial change in water Ievel. In low permeao~!!:y 
formations, the test may be cut off  short of 90 percent recovery due to  time constra~nts. Time intervals 

between water Ievel readings wil l  vary according to the rate of recovery of the well. For a modera:ely 
fanruoveringw~ll,waterIevel readingsatO,O.l, 0.2,0.3,0.4,0.5,0.75, 1.0, 1.25, 1 5,2.0,2.5,3.0, 4 3. 
. minutes may b. requirwf. With practice, readings at down t o  0.05-minute (3 seconds) time ~ntcrvals 
can be obtained with reasonable accuracy, using a pressure transducer and hand held readout. ' 3 7  

wells which recover very fast, a pressure transducer and data logger may be required to oora~n 
representative data. Time intervals h t w w n  measurements can b. extended for slow recovering wells 
A typical schedule for measurements for a slow recovering well would b. 0,0.25,0.5, 0.75, 1 .O, 1 . 5 .  2 :. 
3.0, 4.0, 6.0, 8.0, 10.0, 15.0, 20.0, 30.0, . . . minutes from the w i n n i n g  the test. Measurements shall st 
taken from the top o f  the well casing. 

Water Ievel measurements can bo obtained using an electric water Ievel indicator, popper, or prc$s-.e 
transducer. Chalked steel tape, although very accurate, i s  a slower method of obta~ning water e.c r 



and z s  generally not recommended for use due to the frequency at which water levels need :O 3e :awen I 

aur:?g :ne periormance of a slug test. 

The followtng data shall be obtained when performing slug tens in wells or borrngs: 

Ne!i;bortrg ID no. 
Total aeotn o i  well/boring 
Screenedlopen interval depth and !ength 
Gravel pack Interval deptn and length 
\&ell and boring radii 
Well st~ckup above ground surface 
Gravel pack radius 
Statrc water level 
Aqu~fer th~ckness 
Depth to confining layer 
Timelrecovery data 

A variation of the slug test is a test in which water i s  added to the well at a measured rate suffic~ent to 
maintain the water level in the well at a constant height above the static water level, and is called a i 

constant-head test. Once a stable elevated water level has been achieved, discharge (pumping) rate 
measurements shall be recorded in place of timelrecovery data for approximately 10 to 20 minutes, 
then the hydraulic conductivity calcu:3ted from this. This type of test is generally not recommended for 
monitoring wells as large volumes of water may be introduced into the screened formation, potentially 
impacting later sampling events. 

/ 

5.2 In-Situ Hvdraulic Conductivitv Testina in Borinq~ 

Slug tests can be performed in borings while the boring is  being advanced. This permits testirg o f  
formations at different depths throughout the dr~lling process. 80reholes to be tested shall be drilled 
using casing, so that discrete depths may be ~nvenigated. Various tests and testing methoas are 
descrrbed below. The most appropriate test and testing method to be used in a situation vartes wtth 
drrll~ng, geolog~c, and general s~te conditions and shall be selected after a careful evaluatron of tre 
above factors. 

Rising head or falling head slug tests can be performed in saturated and unsaturated formations dur~ng 
drilling. There are two ways that the tens can be performed. One way entails setting the casing fllrsn 
with the bottom of the boring when the desired testing depth has been reached. The hole i s  ;hen ( 

cleaned out to remove loosa materials, the drill brt and rods are carefully withdrawn from the bor~ng, 
and a few feet of sand (of higher prmeability than the surrounding formation) i s  added to the bottom 
of the boring. After the water Ievel in the boring has stabilized (for saturated formations), the statrc 
water level shall be measured and recorded. The water Ievel shall then be raised (falling head test) or 
lowered (rising head test) and the change in water Ievel measured at time intervals as determined by 
the field hydrogeologist Only falling head tests can be performed for depth intervals wi th~n the 
unsaturated (vadou) zone. As described for wells, time intervals for water-level measurements wtll 
vary according to the formation's hydraulic conductivity. The faster the rate of recovery expected, the 
shorter the time intervals betwwn measurements shall be. A predetermined pattern of time intervals 
shall be used during each test. The rate of change of water Ievel will be used to calculate hydraul~c 
conductivity. The test shall be conducted until the water Ievel again stabilizes, or for a minimum of 
20 minutes. In low permeability formations. it is not always practical to  run the t en  until the water level 
stabilizes, as it may take a long time to do so. The top of the casing shall be used as the reference polnt [ 

for all water level measurements. 



'he secovd method consists of plactng a temporary well wlth a shoR screen Into the cleaned out Sor~rg, 
oullirg :be drllllng casing back to expose tne Screen, allowing the formatton to coila~se around !re 
scree? (or macrng a sand/gravel pack around the screen), and perform~ng the aDproprtate hydraulic 
conduct~v~ty test In the well, as descrtbed for the first method. Aga~n, the test shall be conduced ur:ll 
:he water ievel stao~lires or for a mlnlmum of 20mlnutes. this method allows for testlng a IarSer 
sec:ion of :he formation and results In more rel~able hydraulic conduct~vity estlnates. 

Constant head tests may also be performed in borings. As described for monltorlng wells, once a stable 
elevated ievel has been achreved, the discharge rate into the bortng is measured for a perloa of :Ire. 
"sually 10 to 20 minutes, and the hydraulic conduct~vity calculated from th~s. This method I S  !he most 
accurate method depicted in this section and shall be given preference over others ~f :t?e materials are 
available to perform the test and the addition of water t o  the bortng does not adversely Impact Drojec: 
objectives. Once the test IS over, addit~onal information can be gathered by measuring the rate of :re 
drop in water level in the bor~ng (for saturated formattons). A l imitat~on of :ne test IS tnat iore~gn 
water IS introduced into the formation which must be removed from the well area by natural or 
arr~fic~al means before a representative groundwater sample can be obtained. 

Detailed descriptions regarding the performance of borehole hydraulic conductivity tests and 
subsequent data analysis techniques are provided in Ground Water Manual (1981). - 

5.3 Data Analvsis 

There are a number of data analysis methods available for use to  reduce and evaluate slug testing data. 
The determination of which method is most appropriate shall be made based on the testlng condittons 
(including physical setup of the welllboring tested, hydrogeologic conditions, and test1r.g 
methodology) and the limitations of each test analysis method. Well construction details, aquifer ?yPe 
(confined or unconfined), and screenedlopen interval (fully or partially penetrating the aquifer) shall De 
taken Into account in selecting an analysis method. Cooper, et al. (1967), and Papadapulos, et al. (1973), 
have developed test interpretation procedures for fully penetrating wells in confined aqut fers. 
Hvorslev (1951) developed a relatively simple analytical procedure for point pierorneten in an ~ n f i n ~ t e  
isotrooic medium. In Cedergren (1967), Hvorrlqv presents a number of analytical procedures wh~ch 
cover a w ~ d e  variety of hydrogwlogic conditions, testing procedures, and well/bor~ng/ plezometer 
configurations. Bouwer and Rice(1976) developed an analytical technique applicable to both 
unconfined and confined conditions, factors in partiallfull penetration, and discusses well screen gravel 
pack considerations. The Ground Water Manual (1981) presents a number of testlng and test anaiys~s 
procedures for wells and borings o w n  above or below the water table, and for both falling-head and 
constant-head tests. The methods described above do not represent a complete listing of test analys~s 
methods available, but are some of the more commonly used and accepted methods. Other methods 
can be used, at the discretion of the project hydrogeologist. 

One consideration t o  b. noted during data analysis i s  the determination of the screened/open interval 
of a tested well. If a well is  s c r w n d  in a relatively low permeability formation, and a gravel pack wh~cn 
IS sign~ficantly more permeable i s  installed around the screen, the length of the gravel pack (if longer 
than the screened interval) shall be used as the screen.dlopen length, rather than the screen length 
itwlf. In situations where the formation permeability is  judged t o  be comparable to the gravel pack 
permeability (within about an order of magnitude) this adjustment is  not required. 

All data analysis applications and calculations shall be reviewed by senior level personnel thoroughly 
familiar with testing and test analys~s procedurw. Upon approval of the calculations and results, the 
calculation sheets shall be initialed and dated by the raviewer. Distribution copies shall be supplied to 
appropriate project personnel and the original copy n o r d  in  the p r o j m  file. 
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7.0 RECORDS 

Field data shall be recorded on the data sheet included as Attachment A. Any notes regarding testing 
procedures, problems encountered, and general observations not included on the data sheet shall be 
noted in the field logbook. The boring log and well construction diagrams for each welllbor~ng testet 

(. 
shall be used as references during testing and data analysis activities. Original data sheets shall be 
placed in the project file, along with the field logbook. 
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4b Designation: 0 1 W6 - W 

Standard Method for 

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF 
SOILS' 

This audvd is i s u d  undn chc A& addeuyullOn D 1586: the number ~mmed~atdy fo(l&ns rhr drugtutton tndlcrtm the ycu  d 
on@rul &option or. In rhc crr d -on. lhc ).ru of la mluon. A number In p r r n r h m   mum thc !or o i  l r r ~  ruppobrl. 
4 vrpncnp epllon ( c )  ~nbrr~a M adrtod c h n w  u r n  the !AS mluon or reagpoval. 

Thrq pn~hrd  hur h appruvd J ~ W  we hr  ur tw 11's 1'1 rhr 01.panrn'nr e~I'Drfrnrr und Tur l l s t rn~  rn rhr DOD In&\ ,II  Y f i ~  trr, urrq,nr 
dnd S~unJurds 

I. S o p c  mer by succesively tightening and loosening the 

I. I This method describes the procedure. gen- 
erally known as the Standard Penetration Tat 
(SPT). for driving a split-barrel sampler to obuin 
a representative soil sample and a measure of the 
resistance of the soil to penetration of the sim- 
8.1-r p z a .  

I .2 This standard may involvc~ Ircr:ardow ma- 
terials. operations. and equipmmr. This standard 
dms nor purport to address ah ui'rhe safety prob 
lm associared with iu rw.  11 1.r 1h1, rusponwbrl- 
itv of whmer uses this s~andard 10 consrtlr and 
establish appropriate s0fa.v and Ircxrlrh pra~.tices 
and drrerrnine the applicab~li,~ d'n~urrlaror)~ Ilmi- 
ruffons prior to use. For a spec~fic prccautionar); 
statement. we 5.4. I. 

1.3 The values stated in inch-yr~und un~ts are 
to be regarded as the standard. 

rope turns around the drum. 
3.3 drill rods-rods used to transmit doun- 

ward force and torque to the dnll bit wh~le drill- 
ing a borehole. 

3.4 driveweight assembly-a device consist- 
ing ofthe hammer. hammer fall guide. the and. 
and any hammer drop s)stem. 

3.5 hammer-that ponion of the drive-weight 
assembly consisting of the 140 2 2 Ib (63.5 2 I 
kg) impacl weight which is successively lifted and 
dropped to provide the energy that accomplishes 
the sampling and penetration. 

3.6 hamrnvr drop sj.ston-that ponion of the 
drive-ueight asscmbly by uhlch the operator ac- 
complishes the lifting and dropping of the ham- 
mer to produce the blow. 

3.7 hunrnicr laNgrrrJt*-that pan ofthe dri\e- 
weight assembly used to guide the fall of the 

2. ..\ppliablc Documents hammer. 

2. I .4ST.\f Srundards: 3.11 S-wlrru-the blowcount representation of 
the penetntion mistancc of the soil. The .V- 02487 T-1 Method for Class1lii3lion of Soib 

reponcd in blows pr ibot. qurls the sum for Engnecring Purposes2 
024118 Pnctice for Dernptlon 2nd Ident~fi- of the number of blow required to drive the 

cation of Soils ( Visual-Man1131 Procedure): simpler over the depth intend of 6 to I 8  In. 

04220 Practices for Prrscniny and Trans- ( 150 to 450 mm) (we 7.3). 

porting Soil Sampld 3.9 LV-the number of blows obtained from 
each of the 6-in. ( 150-mm) intervals of sampler 

3. Dtxripths d Tcrnu Specifi to rhis Strnd- penetration (see 7.3). 

d 3.10 nrrnthur of njpr rrrrns-the total contact 
angle ktween the r o p  and the cmhead at the 

3.1 mvil-that ponion of the Jnve-weiaht 1~ --- 
xmbly which the 'hammer s t r i h  and th;ough ' r k ~ ,  mcthJ I, u w r  I k j u r ~ J ~ t ~ t t n  $1,. \ S T ~  CornmltI~ 

3.2 l.a[ht.od--the routing rfruln windl;lu ('urrcn~ ~J l lwn  J ~ W I I . ~ ~  Lm. 1 I. l v z ~  PUNIA~ \,-ram- 
k r  IuNJ OrT#tlull? puHl\hJ LI O l - il r I prc\**lS 

in the ropeathead lift system arrtunrf which the I sXh lq?i,. 

opntor  wrap a rope lo lit? a d  drop the b m -  - I U ~ I I ~  h.4 I.\/ 11 U U . ~ , . I , .  \,II IU IUI 



I Wnning  of the operator's rope slackening to 
. drop the hammer. divided by 360' (set Kg. 1 ). 
1 3.1 I sampling rods-rods that connect the 

drive-weight w m M y  to the sampler. Dnll rods 
are often uud for this purpow. 

3. I2 SPT-abbreviatton for Sundard Pene- 
tration Tat.  a term by which engrnecn com- 
monly refer to this method. 

I 4. sipifi- uu 
! 4.1 This method provida a soil sample for 
' tdentification purpovs and for laboratory tests 
, appropnatc for soil obtained from a sampler that 

may produce large shear straln disturbance in the 
simple. 

4.2 This method is used extensivel) in a great 
vanety of geotechnlcai exploration projects. 
Man) local correlations and widely published 

: correlations which relate SPT blowcount. or K- 
1 value. and the engineering khavtor of eanh- 
! works and foundations are available. 

5. A p p ~ . h o  

5.1 Drilling Equipment-Any drilling equip  

I ment that provida at the time of nmpltng a 
suitably c l a n  open hole before innnion of the 
vmpler and ensures that the penetration test is 
performed on undisturbed soil shall k accepla- 
ble. The following p iem of equipment have 
proven to k suiuble for advancing a borehole 
in some subsurface conditions. 

5.1.1 Drag. Chopping. and Fishrail B~rs, less 
than 6.5 in. (162 mm) and greater than 2.2 in. 
(56 mm) in diameter may be used in conjuction 
with open-hole rotary dnlling or cas~ng-advance- 
men1 drilling methods. To avoid disturbance of 
the underlying soil. bottom discharge b t s  are not 
permitted: only side discharge bits are permined. 

5.1.2 Rollrr.Cone Bits. lers than 6.5 in. ( 162 
' 

mm) and gMter ttun 2.2 in. (56 mm) in diam- 
* eter may be used in conjunction with open-hole 
i r o w  drilling or d n g - a d n n a m e n t  drilling 
: methods if the drilling fluid diwharge is deflected. 

5.1.3 H d h S ~ t m  Conrinuous Fllghr .41ipers. 
: with or without i center bit assembly. may be 

u d  to drill the boring The inside diameter of 
the hollow-Scm augers shall be less than 6.5 in. 
(162 mm) and greater than 2.2 in. (56 mm). 

5.1.4 W i d .  Conrinuow Flight. Buckn and 
Hand Augers. less than 6.5 in. (162 mm) and 
greater than 2.2 in. (56 mm) in diameter may k 
used if the soil on the side of the boring does not 

cave onto the sampler or sampling rods dunng 
sampltng. 

5.2 Samplrng Rods-Rush-joint nee1 drill 
rods shall be used to connect the split-barrel 
sampler to the drive-weight assembly. The sam- 
pling rod shall have a nlfl'nness (moment of iner- 
tla) equal to or gruter than that of parallel wall 
'A' rod (a steel rod which has an outside diam- 
eter of 1 % in. (4 1 .:! mm) and an inslde diameter 
of I '/a in. (28.5 mm). 

NOTE I-Rsent research and compuruvc tcstlns 
~ n d i a t e  the type rod used. w ~ t h  n~Kneu nngiry from 
'A' size rod to 'N' uzc rod. wll usuall! have a 
nqJigJblc eITm on the .'b'-\.alua to depths of at last 
100 R i30 m). 

5.3 Split- Barrel Samplrr-The sampler shall 
be consrruaed with the dimenstons indicated in 
Fig. 2. The dnving shoe shall be of hardened steel 
and shall be replaced or repatred when it becomes 
dented or distoned. The use of liners to produce 
a constant inside diameter of I >/a in. (35 mm) is 
permitted. but shall k noted on the penetration 
record if used. The use of a sample retainer basket 
is permitted. and should also k noted on the 
penetration record if used. 

NOTE 2-Both t h m ~  and available Im dau sugm 
that S-value may incruv bctwun 10 10 30 % when 
linen are used. 

5.4 Drive H 'cigh! Assembk. 
5.4.1 Hanimrr and Anr.11-The hammer shall 

weigh I40 t 2 Ib (63.5 2 I kg) and shall be a 
solid rigd metallic mas .  The hammer shall stnke 
the anvtl and make steel on steel contact when 11 

is dropped. A hammer fall guidc permttting a 
free fall shall be used. Hammers used uith the 
cathead and rope method shall have an un- 
impeded overlift capacity of at l e v 1  4 in. (100 
mm). For safety reasons the use of a hammer 
assembly with an internal anvil is encouraged. 

Non 3-11 is suggaed that the hammer fall guide 
be prmanendy marked to enable rhc opntor or in- 

-or to judge the hammer drop haght. 

5.4.2 Haninirr Drop Sysrcm-Ropecathead. 
trip. semi-automatic. or automatic hammer drop 
systems may be uxd. prov~ding the lifting appa- 
ratus will not cauu penetration of the sampler 
while reenpgrng and lifting the hammer. 

5.5 Acc?ssur.r Equipmenr- Accasona such 
as labels. simple conuinen. d a u  sheets. and 
groundwater level measuring devices shall be prc- 
vided in accordanct with the requirements of the 
projm and other ASTM standards. 



6. Drilling Rocedurc 
6.1 The boring shall be advanced incremen- 

ully to permit intermittent or continuous v m -  
pl~ng. Test intervals and locations are nonnally 
st~pulatcd by the p r o j a  engneer or geologist. 
Typid ly .  the intervals selccIed are 5 ft ( 1.5 mm) 
or less in homogeneous s t n u  with test and sam- 
pling locations at every change of strata. 

6.1 Any drilling procedure that provide a 
suitably clean and stable hole k f o r e  insertion of 
the sampler and a s u r n  that the penetradon test 
is performed on eucntially undisturkd soil shall 
be acceptable. Each of the following procedura 
have proven to be acceptable for some subsurface 
conditionr. The subsurface conditions antici- 
pated should be considered when s e l a i n g  the 
drilling method to be used. 

6.1.1 Open-hole rotary drilling method. 
6.2.1 Continuoru flight hollow-stem auger 

method. 
6.2.3 Wash boring method. 
6.2.4 Continuous flight solid auger'method. 
6.3 Severd drilling methods produce unac- 

ceptable borings. The p m  of jetting through 
an open tube sampler and then sampling when 
the desired depth is reached shill not be permit- 
ted. The continuow flight solid auger method 
shall not be used for advancing the boring below 
a water table o r  below the upper confining bed 
of a confined non-cohesive stratum that a under 
artesian pmsure. Casing may not be advanced 
below the sampling elevation prior to sampling. 
Advancing a boring with bottom discharge bits 
is not permissible. It is not pnnissible to advance 
the boring for subsequent insenion of the u m -  
pler solely by means of previous vmpling with 
the SPT sampler. 

6.4 The drilling fluid kvel within the boring 
or hollow-stem a u p n  shall k maintained at or 
above the in situ groundwrtn kvei at all t i m e  
during drillin& removal of' drill rods. and v m -  
p l ins  

7. S u ~ . d T e s d m g P r o c r d o n  
7.1 After the boring has been advanced to the 

desired sampling e h t i w  and excessive cutting3 
have been rcrnovat  pcrprr for the t a t  with the 
following sequence of o p a t i o a  

7.1.1 A t ~ h  Lhe *it-burr1 vmpler  to the 
sampling rods and lower into the borehole. DO 

not allow the vmpler  to drop onto the soil to be 
sampled. 

7. I . 1  Position the hammer above and attach 
the anvil to the top of the sampling rods. This 
may be done before the sampling rods and urn- 
pler are lowered Into the borehole. 

7.1.3 R a t  the dead ueight of the sampler. 
rods, anvil. and drive weight on the bottom of 
the boring and apply a vattng blow. If e\ctuibe 
cuttings are encountered at the bottom of the 
boring remove the sampler and sampling rods 
from the boring and remove the cuttlng. 

7.1.4 Mark the drill rods in three successive 

6-in. (0.15-rn) increments so that the advance of 
the sampler under the impact of the hammer can 
bt easily observed for each 6 4 .  (0. IS-m) incre- 
ment. 

7.2 Drive the sampler with b l o w  frpm the 
140-lb (63.5-kg) hammer and count the number 
of blows applied in each 6-in. (0.15-m) increment 
until one of the following occur% 

7.2.1 A total of 50 blows have b e n  applied 
during any one of the t h m  6-in. (0.15-m) lncrc- 
menu  described in 7.1.4. 

7.2.2 A t o u l  of 100 blows have b e n  applied. 
7.2.3 There is no obumed advancc of the 

sampler during the application of 10 successive 
blows of the hammer. 

7.2.4 The vmpler  is advanced the complete 
18 in. (0.45 m) without the limiting blow councr 
occurring as described in 7.2.1. 7.2.1, or 7.2.3. 

7.3 Record the number of b l o w  required to 
etfect each 6 in. (0. IS m )  of penetration or frac- 
tion thereof. The f i r s  6 in. is c o n s i d e d  to be a 
seating drive. The sum of the number of blo- 
required for the second and third 6 in. of pcnc 
tration b termed the 'standard penetration re- 
sistance". or the '.Lvdue". If the vmpler is 
driven l e u  than 18 in. (0.45 m). as pcrmitttd In 
7.2.1. 7.2.2. o r  7.2.3. the number of Mows per 
each complete 6-in. (0.15-m) increment and per 
each p n i a l  increment shill k recorded on the 
boring l g  For p n i i l  incremenu. the d c p b  of 
penerntion shall be reported to  the n m  I in. 
(25 mm). in addition to  the n u m k r  of bloM. If 
the sampler d v a n c a  below the bottom of the 
boring under the static weight of the drill rods 
the weight of the drill rods plus the static wcifit 
of the hammer. this information should k noted 
on the boring l g  

7.4 The raising and dropping of Ihe l*lb 



(63.5-)y) hammer r h l l  be accomplished using 
either of the following two methods: 

7.4.1 By using r uip. automatic. or nmi-au- 
tomatic hammer drop system which lifts the 140. 
Ib (63.5-kg) hammer and allows it to drop 30 * 
1.0 in. (0.76 m * 25 mm) unimpeded. 

7.4.2 By using a a t h d  to pull a rope at- 
tached to the hammer. When the a t h u d  and 
rope method is uwd the system and operation 
shall conform to the following: 

7.4.2.1 The a t h a d  shall be csscntially f m  of 
ma. oil. or gruv and have a diameter in the 
range of 6 to 10 in. ( l M to 250 mm). 

7.4.2.1 The cathud should be operated at a 
minimum speed of rotatlon of 100 RPM. or the 
approximate s p e d  of rotation shall k reported 
on the boring log. 

7.4.2.3 No more than 2% rope turns on the 
a t h a d  may k uscd during the performance of 
the penantion tat .  u shown in Fir, 1. 
N m  +The -tor should pmrrily uw either 

I % or 2% rope turn% dcpndrw upon w-er or not 
rhc rope coma o B  the top (1% turn)  or thc bottom 
(2'14 turn) of the athad.  It is f o e n i l y  known and 
m o d  t h t  2% or more rope turns consdmbiy 
impeder rhc fall of the hmmcr ud should not be uwd 
to perfonn rhe M. The ahad rogc should be rnain- 
ulncd In a l r k ~ v e l y  dry. dan. and unfnyed condition. 

7.4.2.4 For etch hammer blow. a 30-in. (0.76- 
m) lifi and drop shall be employed by the o p r -  
ator. The opention of pulling and throwing the 
rope shall be performed rhylhmically without 
holding the rope at the top of the stroke. 

7.5 Bring the sampler to the surface and open. 
Record the pcrant recovery or the length of 
sample recovered. Dacrik che roil samples rr- 
covmd as to composition. color. matifiation. 
and condition. then pl.a one or more rrpre- 
wnutive portions of the vmpk into salable 
moiaure-proof containers @IS) without nm-  
ming or d inor t i r -  any l p p u m t  stntlfiation. 
Sul each container to prrvent enpontion of soil 
moisture. AWX kbcb to h containen b r i n g  
job designation. boring number. ample depth. 
and the blow count pr bin. (0. I 5-m) increment. 
Protea the samples W n a  extreme temperature 
c h a n m  If Ihm u r soil change wthin the 
umpler. make 8 jar for och n n t u m  and note 
its loution in the sampler barrel. 

8.1 Drilling information dull  k recorded in 
the field and shall include chc following: 

8.1.1 Name and location of job. 
8. 1.2 Names of cmv. 
8.1.3 Type and make of drilling machine. 
8.1.4 Weather conditions. 
8.1.5 Date and time of s u n  and finl* of 

boring. 
8.1.6 Boring numhcr and location (sutlon 

and coordinates. if avallahle and applicable). 
8.1.7 Surface elevation. if available. 
8.1.8 Method of advancing and cleaning the 

boring. i 

8.1.9 Mcthod of keeping br ing opn .  
8.1.10 Depth of water surface and dnll~ng 

depth at the time o fa  noted loss ofdnlling fluld. 
and time and date when reading or notation was 
made. 

8.1.1 I Location of strata changes. 
8. I .  I2 Size of using. depth of c a d  portion 

of boring, 
8.1.13 Equipment and method of driving 

ampler. 
8.1.14 Type simpler and length and inside 

diameter of barrel (note use of linen). 
8.1.15 Size. type. and m i o n  kngth of the 

sampling rods and 
8.1.16 Remarks. 
8.1 Data obtained for each sample shall be 

recorded in the field and shall include the follou- 
ing: 

8.1.1 Sample depth and. if utilized. the sample 
number. 

8.2.2 Dcscnption of soil. 
8.2.3 St& changes within sample. 
8.2.4 Sampler penetntion and recover) 

lengths and 
8.2.5 Number of blow per &in. (0.15-m) or 

panirl increment. 

9. Recision .Id Bias 
9.1 Variations in A'-values of 100 % or more 

have k e n  o k r v e d  when using different stand- 
ard penetration t m  apparatus and drillen for 
adjacent bonngs in the same soil formation. Cur- 
rent opinion. h a d  on field experience. indicates 
that when using the same appantur and driller. 
.4'-values in.the same soil a n  be reproduced ulth 
a coefficient of \miation of about 10 5 .  

9.1 The u x  of faulty equipment such as an 
extremely masive or damaged anvil. a rusty 
cathead. a low speed athead. an old. oily rop .  
or massive or poorly lubricated rope sheaves u n  
significantly contnbute to difTerenm in .%-values 



obtained between opntordri l l  rig systems. deliwrcd ~ n t o  the drill rods from the vmpler and 
9.3 The variability in h'-~alues produced by adjusting .V on the b v ~ s  ofcomparat~be enefpa.  

differen~ drill rigs and opentors may be reduced A method for energ) measurement and ,3'-value 
by mevunng that part of the hammer energy adjustment a currently under development. 

Section A-A 

O~eratw here 9 
Section 8-8 

PIC. I ~ ~ a i c i c r r  .I tL.  S r r h  .I R.c T u n  r d  II* \1k f a  (4 CanrrrlrC-w Rmrtia 4 ( b )  Cbckmiv Rucarm d 
tbe C a I W  
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I - l l  I l l  2 0112 an I? ?4 t I1 ?? mml 
I - ~ l ~ l ~ l l l l ~ - l l l U l e ~ ~  I . W l R i l  1 - 0 f l m r n l  
(i - lh l r111:11r  

lhr let: in I IL mm) rnwk Jwmrlrr ~ I I  hml mat k uvll wllh a I h - ~ 1 ~ r  w.11 t h r k m r  4 1 1  l r w  Thc pcnclnllnR c d  d ~ h c  clnvc shtu may hc Jghtlv rwnkd Mn.1 a flna~ 
n-l.eonrr\ nvas hr uud 111 rrl,un UNI nam* 

n r  Amntran Smtnvfir Tcctcn# and Murnrolc rokrt wu,srlrcm rrtputrnff thr wl rdrr~ n l o n r ~ r r n t  rqhtc ocrmrdtn r~mrunnm 
nrth a r r  r t n  m r n t r ~ n d  in thrc rrrrndod (Irrrr rrlrhrr rrondard arr rrprrcdt. d ~ ~ t r d t l b r  dnnmrnuram ~ J l h r  vulrdrrr danv  ~ v h  
p t m r  nflhu. and rhr rtek 14mlrrnrrmm1 rrl clrh rrrhte. orr rntrrdr rhrrr IINW rrcparrhrlrrv 

Thre rrardord rr ~ u h m  In rffrcam at an(. rrmr hv rhr rr$pnsrNr f~hnr ro l rnmmtr rnodmut i  hr r r n r ~ v d  nn)./ ivr IWII a d  
rim* r r v r ~ d .  rrthrv rmplvnvd IW wrhdrawn Ynur r m m m r l  o n  rnvrtd nrhrv f ir  rrrtrtcm rJ rhrc trundrrrd n f i r  d r r r ( ~ 0 1  
ctomdord~ cud ~hnuld hr odrlrrwd 11, ASTM IlrPdquanrr~ Ymcr mmrr rc l  n-11 rcmw rarrful nuwrdrrorrrul or a mwrnff ~ J r h r  
rr.rpmerhlr rahnrr.ol rnmr t r r r .  mhrrh vnu mar urrrnd I l ~ v w r  krl tho# j)nw nmmnuc how rw* rrrrrvrd u /arr hmrrnr r v u  r k d d  
maAr tvar vrmr Amrum trr thr A.TTAl ( immrr t r t  rm Sra&nlc. 1916 Rmv .$I. ?hrbdrlphra. Po IVIUI 
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C. I INTXCDOCT I O N  

Saap l r s  col1rc:ed during f i e l d  invrs:Igr:ionr o r  I n  r r r p o n r e  :> r -rrrr:- 
our u : r r L a l s  incldan: 8urc be c l r r r l f i a d  by :ha projrc:  l e a d e r ,  p r ror  :J s ? : a -  
pI.tg by a l r ,  a s  a1:krr m n v i r o m a n t a ~  o r  har r rdour  8 a : r r t a l  r m p l e s .  1 2  ge%rrL,  
a n v t r o n w n t a l  r m p l r r  Include dr ink in#  wrtmr. a b l r n t  ground and ru:!ace wr:er. 
brckground/conCroi r o i l r .  r r d i a a n c ,  Crra:rd 8 u n i c i p a l  and 1ndu~:r : r l  urs:ewr:.r 
e f f l u r n : ~ .  b i o l o g i c a l  r p r e l u n r  o r  any e a p l a r  not axp.eced C O  be ca-:&a:-r:e: 
vl:k kigh l r v r l r  o t  harardour 8a :a r la l s .  f h a  rhl9m.n: of eamplrs d a s i ~ - r : e i  a s  
r n v i r o n u n : r l  r r n p l r r  arm noc rrgu1a:rd by tha  U. 5. 3rpar:ren: of 7 r r n s p r r r -  
:ion (US-DOT). Howvar,  t h a r e  r r p l a r  m a t  ba t r a n r p o r c r d  In muck a .ante: r s  :J 

p r r r a r v r  :hair Lntmgrlty. 

S u p l a a  c o l l r c t r d  f t a  p r o c r r r  n r e r r r c a r  r c r r u r ,  d h u r ,  bulk r:aragr 
c rnks ,  o r  r o i l ,  r a d l w a t ,  o r  WrCer 8 ~ p L a r  t r a  r r a r a  8 ~ 8 P . C : d  of h i r i g  h lg3 ly  
c o n t n i n a t r d  m y  nard t o  bo rh1pp.a rr r har r rdour  m a t r r i a l .  t a g u l a t i o o r  f o r  
packin( ,  u r k i n g ,  l a b r l l l y  rnd r h i p p t a g  of harardour u t r r i a l s  and war:rr arm 
p r a u l g r t a d  t h a  US-WT red a r r  d a r c r t b d  i n  cho Code of Federal  Regu)acionr 
(19 U l  1 7 1  c h r o a n  177).  Tha gu idrnca  f o r  c m p l y i n g  4 t h  L'S-DOT r a g u l a t l o n r  I n '  
rk ipp ing  r n v i r o r r a n t r l  laboratory r u p l r r  i 8  g iven  i n  tha 'Nat ional  Guidmcr 
Package f o r  C ~ p l i a a c 8  with k p r r = u a C  of Tran8gortr:ion Rrgul8:ionr Ln :k r  

S h i p a n t  of L n v i r o m a n t a l  Labora tor7  S u p l e r '  ( 1  1. Addicionrl  guidancr  1s  
g i v m  i n  r 1at : rr  t o  H. 0. bit, P.L., Z r a  T h o u s  I. Charl:on, P.C., Chief 
S:rndardr Div is ion ,  O f  f i e 8  of  Haratdour  n r c r r i 8 l r  Ragulacion, ~ c r r l r l s  Trans- 
port8:lon Burrau, US-DOT (2) .  The c r m r p o r t a t l o a  of h r r r r d o u r  u : a r i a l r  5~ :?A 
p a r r o ~ a l  11 coverod by LPA Oldar  1000.18. Ic i r  t h a  r8 rponr lb t l i :y  o f  :se 
f i r l d  p ro jaec  l a r d e r  t o  i n r u t 8  that r o p l . 8  e l r r r i f i a d  a8 harardour oa:e:rr;r 
a r a  shippad i n  reeordanca wi:h char* r r g u l r c i o n r .  



Sampler col1ec:ed by Branch personnel  and desfg?a:ed by  :'e pr7;ec: ; t r e e :  1 
aa env1ronun:al  r u p l a r  a h a l l  be  snipped u r i r y  :ne -:Rod :ercr:bed 3 e . a ~ .  '$7 aver .  I f  chm envi roorenca l  r u p l e r  arm prere rved ,  :3e rmoun: of prerer.dr::;r 
eue: no: exceed t h e  u o u n e r  1ndica:ed i n  Table I.  11 :a8 moun: of ? r a r e r v r -  ' 
c i v e  added :s a  r m p l *  exceed8 :ha: 1ir:ad i n  Table 1. :!en :ha: r rm3le la., :c 
eonr idered  r h r i a r d o u r  u c e r t a l  and s h a l l  be rkipped i n  accordrnca wL:? ;r::c- 
d u r e r  durcr1b.d i n  6 9  C?R 171 :kroryh 117. In  addi:ion, :3e r k i  ?sen: 2 f  ::t- 

preserved rample cOntAlner8 o r  boc:lea of praamrva:ivar (1.r.. SrCH 3 e l l t : s .  
HCL,  e:c.) vh lch  a r e  d r r i a n a e a d  a0 harardour under :ke US-DOT. Yrzariou8 u ~ : t . - -  
la18 Tablea ,  49  CTR 172.131, musc be rhipped pursuant  t o  :3e appra3t:r:r :s.-)?' .r 
r y u l a : i o n r .  The r h l p r n c  of  n i e r t c  a c i d  i r  forbidden an a l i  rir:ra!r.  

E ~ v l r o n u n c a l  a m p l e r  r h a l l  b e  packed p r i o r  t o  rk1p.n:  by a i r  u s l q  :2e 
f o l l w i ~  procedure#: 

1. So lecc  a  rcurdy c o o l a r  i n  g o d  r e p a i r .  k c u r e  and :ape :he d r a i n  p l u (  
v1:k f t b a r  tape. Line t h e  c o o l e r  with a  l w g a  heavy du ty  p1ar:lc b y .  - I 

2. Allow # u f f i C l e n t  o u t a g e  ( u l l a g e )  18 a l l  bot:ler (excap: VOA'a) :o 
coapenaata  t o r  a n t  p r e r r u r e  sad c r p e r a c u r a  changer ( 8 p p r o x l u c e l y .  
10 percan: of cha volume of  che c o n t a i n e r ) .  

3. Be r u r e  :Re l i d #  on a l l  b o t t l a r  a r e  e i g h t  ( v l l l  no: l e a k )  and :?a? 
s e c u r e  che l i d  t o  t h e  b o t t l e  rl:h Cape ( p r e f e r a b l y  p l a s t i c  e1ec:r:crl 
:ape) t o  i n a u r e  t h e  l i d  dl1 not v1brr:e l o o r e  d u r i n g  ::an/ :. 

I f -  . P l a c e  a l l  bot:lar i a  r e p a r a c e  and a p p r o p r i a t a l ~  a t t e d  po1ye:kylam . A ~ B  

and r e a l  Che b y 8  wl th  t a p e  ( p r e f e r a b l y  p1ar:ic e l rc : t ?ca i  :&pa/ .  

5 .  P l a c e  four  :o s i x  VOA v i a l 8  i n  a  q u a r t  meta l  can and :ha3 f i l l  :ye 2.3 

wL:h vrmicu1l:r.  

6. P l a c e  tvo t o  four  1ach.a o f  v e m i e u l l c e  f a  t h e  boc:m of :he c o o l a r  r?d, 
chen p lace  :ha b e e t l e a  a d  can8 i n  :h. c o o l a r  with r u f f i c t a n c  rpaca :a 
a l l w  f o r  t h e  d d i t t o a  o f  .ore v e m i e d i t a  betwaoa t h e  bot:Ler a3C 
em.. 

1. f u r  'blua ice '  ( o r  i c e  t h a c  R u  been p l u d  t n  heavy du:y po1ye:hylenc 
b y 8  m d  p r o p e r l y  r e a l a d )  oa  cop of o r  b e t n e n  t h e  r m p l a r .  F i l l  a i l  
r u i n i n #  apace b e t n e a  cha b o t t l e r  o r  e m 8  wi:h ver8icul l :a .  Secure- 
l y  f a a t e a  t h e  t o p  of  tfu l a r g e  garbage b 4  w i t h  cape ( p r e f e r a b l y  p la r -  
t i c  e l e c t r i c a l  t a p ) .  

8. P l a c e  c h i n - o f - ~ t d y  r l  r p p l l c r b l e  Q) T r a f f i c  Report ?orme in:a :ft  

c o o l e r  and r h e a  c l o u  t h e  c o o l e r  Id a a c u r r l y  cape ( p r e f r r r b l y  d:k 
f l b e r  :am) c h .  :op of  :ha c o o l e r  rhu t .  Ihe chain-of-custody r e a l 1  
rhould  be affLxad t o  tRa t o p  a n l  r l d e s  of  th. c o o l e t  so that :he coo ie*  
c u v r o t  be opened r t c h o u c  b r e r k l q  ch .  wrl. t 



9. Th8 #k ipp in#  con:a lnrrs  .us: be markad -THIS EN0 CP," and a r f 3 v  ; a s r . s  
v k l c h  i n d i c a c r  ck8 9 r o p . r  upward post: lon o f  :n8 c l n : r l ? e r  snau.: :( 

a f f i x e d  :o ch8 c o n e a i n r r .  A l a b e l  con:a in t?g  :38 7 u 8  and address :[ 

t h e  s k i p p 8 r  ahall b8 p l acad  on :he ou:slda o f  :ka con:ar?ar.  L j3c : r  
used i n  : k 8  s k i w 8 n c  of haza rdous  n r : a r t a l s  ( s u c h  a s  Ca'go 2 : : r  L:- 
craf: ,  I 1 ~ ~ b l 8  S o l i d s ,  a c e . )  a r a  no: $8mt::ad :o be on :ha au:s::c 
o f  :he can:a inrr  used co  :r.nspor: a n v i r o m 8 n : a l  I ~ D L I S  43.16 rar. ;  :;: 
b8 usad. 



TABU I 
OIWICALS LISTED I N  THE IIAZARWS NATLRIALS 1ABI.E (49 CFI I I2 . IOI )  

ustu BY rsu FUR r r e s e a u t w  s ru t r us  

S m p l  c , type/ pH Qua111 IIV o l  Preaerwat lwc . MI. X u t  
Preaervat  I r e  P a r u c t e r  B c c o l c d m t  l o n  Added Per L l t e r  Yreaerwac 

YCi V o l a t i l e  O r a u l c  Aamlyolo < 2  - 21 4 drop. conc. HCI/4O rl 0.221 ( 2 )  

M c i 2  Wltro(en Speclea Y.h. 40  Y 0.W41 ( I )  

-I ~ e t a ~ o ,  Wardwoo (2  - 21 5 mI o f  conc. (1OX) O.151 (1 )  

> I 2  - 5 1 1  

Y.A. 

- Dry  Ic. 1. c l . . ~ l t l d  a. l ORB-A harard  by WT. There 1. no l r b e l l n g  r cqu l r r r r c l t  l o r  r r r g l r r  ( ~ ~ r r e r w r ~ l  v l t t ~  
d r y  Ic., but each *ck.Se u m t  bc p l a l n l v  w d  du rab l y  marked on a1 I r ~ r l  u l ~ e  r l J e  ralgr ul l11 111r a l r s l ~ o r l  (a111 

'OW-A.- The parLa#c should .Ian be marked 'D lv  Ice'  o r  'Crrhon O l u r l ~ l c ,  Sa~lld.' a 1 4  "Fau~en  OI+~s~t.( lc SPVC-. 

l u n m . '  S r p l e m  u a t  k packaged In accurdrwcc ul(h the r tqu l remrnim o l  C Y  ( : V 1  111.015 a114 rdv rn~cr  AIIAII#~- 
u n t .  rumt k J e  b c l ~ e ~  I h e  alhlpper a114 each c a r r l c r .  
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The f i e l d  p r o j e e t  l e a d e r  I 8  ra rpona ib le  f o r  de:err i? ixg f:' saap:es 2::- 

1ee:ed duri.?g a r p e c i f i c  f i e l d  1avert lga: ion rnould be c ? a r r l f ~ e d  a8 F a z r r : : ~ ~  
a : a l  If a r u p l e  1s c o l l e c t e d  of r known rubr:ance :ha: i r  1is:ed :i :-t 
Hazardour ~ : e r i a l a  Tabla, L 9  CtR 172.101, than cha: rampla our: 3e Lde-:it:*:, 
packaged. u r k e d ,  l a b e l e d ,  and rhippod according :o :ha r p e c i l t e d  !-s::A:::J-s 
Lrr ted  t o r  :ha: ~ c e r l a l .  Howover, i f  t h e  cmpor1:ton of cal1ec:mc s & a : . a s  
unknom. :he p r o j e c t  l e a d e r  must r e l e e t  :he a p p r o p r i a t e  tranoporta:!?a 
In  accardance rl:h :ha US-DOT Hazardous I(.cartala CLarsl t  1ca:ion (T.naie 2 ; .  : -, 
8ddi:ion. rr9 C T t  172.k02, 1:- U, r t a t e a  a macer ia l  ( r . r p l e )  f a r  vnlzk r r t r s o - -  
a b l e  doubt ex1a:r r a  t o  i t r  c l a a a  and l a b e l i n g  r e q u l r e m n t r ,  and ::: d.7 : : -  a 
a m p l e  mur: be cranaportad f o r  Laboratory r o r l y a i r ,  say be labe led  arcar:izg :a 
:he # h i p p e r ' #  :enta:ive c l a a a  a # S i g W n :  baaed upon: 

l h f f n l n g  c r i : a r l r  ( l e e . ,  d o f i n i t i o a a  of  t l r u b l e  Liquid,  l o  ron n, 
e tc .1 ,  

The p r o j e e t  l e a d e r  can u t i l i z e  d & t r  o b t r i a d  from r photoioniza:ion :a:ee- 
t o r .  o r  o r g a n i c  vapor r n a l y r a r ,  a x p l o a i r : e r ,  o r  r d t r t i o n  a u r v r y  tns:rumh~n:s, 
a #  well a8 pll mocar/prper ,  t o  h e l p  c r c e g o r i r r  t h e  a u p l a .  In g e n e r a l ,  saaa!es 
of unlrnom hazardour u t r r i r l r  c o l f a c t d  by Brraeh personnel w i l l  be ca:rsor- 
f s a d  u r f l r u b l e  U q u l d .  t t n b l a  S o l i d ,  C a r r o r l v e  Ma:arial. o r  Pairon 8 .  
The proper  packlag, u r k i w ,  labeling, rad # h i p p i n (  procadurer  t o r  a raa: ie  
f a l l i n g  in:O one of  :here f o u r  CaC@gO?i@8 18 1ir:ad i n  t h e  Hazardous .U:er ia : s  
t a b l e  L 9  QX 172.101. I: i r  u o l i b l y  chat  r r r p l a  col1ee:rd by Branch ?erso--  
n a l  w i l l  be c l u a l f i a d  rr 4 ' l o l a o a  A.' I n  t h e  avenc r a m p l e  i r  ca1:ec:ec" 
:hat r 8 t r  :he WT d a f i n i t i o s  f o r  r '?olroa A' (i .e. ,  polaonoua gaaea o r  1:;ulds 
of ruck  r n a t u r e  char  r rull mawt of t h e  (a8 o r  vapor of t h e  l i q u i d .  afxed 
wlth a i r  is  drngaroua t o  l i f r  - 4 9  173 .320 ,  :hat a m p l e  r k a l l  no: Ce 
r h i p p d  by r l r  cargo. 2%. DQT d m f i n l t l o n r  f o r  F l r u b l r  Liquid,  r l ~ n a b l e  
S o l U ,  Corroalvm k t a r i a l ,  and hiwa 8 bra:  

1. A f l b l a  l iqu id  -8 any l i q u i d  having r f l r a h  poln: below 12Q.F 
(37.8.C) With tb. f 0 l l o r i -  U C @ ) C i O M :  

( 8 )  Aaf l i q u i d  w c i w  o w  o f  :ha d 8 f i n i c i o n r  a p o c i f i e d  i n  49 CFU 
173.300. 

(b) Aaf r i x t u r r  h-ls( o m  c a p m a t  o r  more w i t h  r f l 8 a h  poln: o t  
100.F (37.8.C) o r  h i g h a t ,  tb.: ukar up a: l a r r :  99 percen: of 
t h e  t o t a l  v01- 01 C h .  m l Z t ~ t @ .  



c.3.1.2 F l u a b l e  S o l i d  0 9  C I X  173.150 

" P l r u b l r  Sol id" 1s any s o l f d  u : e r l a l .  0:-er :kan one c l r r r e d  r r  r? @x:::- 

s i v e .  which, under condL:ionr n o n u l l y  lnclden: :a :rrnspar:r::¶?. i s  ;;A¶.* : 
cause  f l r e r  through f r lc : ion ,  r e t a i n e d  heec from oanufrc:urtng o r  2r~:ers ;  

' . {  o r  h i c k  can be 1gni:rd r e a d i l y  and when 1gnl:ed b r z s  so u l ~ a r a u s l y  r - :  2.:- 

#ir:en:ly r e  :o crea:e l r * t l o u r  : r r n r p r : a c i o n  hazard. Included In :-:l ::ass 
a r e  spon:aneourly c#bur:ialr and wa:erreac:lve sr:e:Lalr. I 

1. A c a r r o r i v e  u c e r i a l  i r  a  l i q u i d  o r  r o l t d  :ha: causer  v?ab:e der:r.:- 1 
:ion o r  L r r e v e r r i b l e  r1:era:ionr i n  human ekin : issue a: ::r 1::e : f  
eon:act, o r  i n  :be Care of leakage from L:r packaging. a  1:;i:: :-a: ( 

ha. a  severe  c o r r a r l o n  r a c e  on s t e a l .  

( a )  A m a t e r i a l  Lr cons idered  t o  b e  dr8:ruc:iva o r  :o cause  l r t e v e r -  ' 
r i b l a  a1:rtaCIoa i n  h u u n  a t i n  C i r r u a  i f  Men :er:rd on :-• I 

intae: s k i n  of t h e  r l b i a o  r a b b i t  by :he :echnlque d e s c r i b e d  15 

App.ndix A t o  c h i 8  part, Cho r t ruc:ure of  chr c l r r u a  a: :he r1:e 1 
of concac: 18 der : royd  o r  ckarr(ad L r r e v e r r f b l y  rf : r r  a 3  exxosurei 
pa r id  of f o u r  hour1 o r  l e r r .  . I 

(b) A l i q u i d  i s  c o n r i d a r d  t o  havr  a  e r v e r e ' c o r r o r i o n  r r c r  i f  1:s 
c o r r o r i o n  r a c e  e r c r o d r  0.250 inch per  year  (IPY) on r:eal ( S A C  
1020) a t  a  t e r c  c n p o r a t u r a  o f  130.t. An a c c e p t a b l e  :rr: i r  
d e s c r l b d  i n  U C t  S:a&ard IlMl-69. I 

2. 11 h Y . n  e r p o r l 8 n c r  o r  o t h e r  d a t a  1ndica:e t h a t  t h e  hazard of  r  / 
m f  1 

1.1 $8 q r e r c r r  o r  l e r r  th&a i n d i c a t e d  by t h e  trru1:l of  :?e . - . . I  

r p a c l f i e d  i n  paragraph ( a )  of  t h i s  rec:Ion, t h e  kpar:men: aav rtv:se 
i t 8  t l a 0 r t f t t ~ t i 0 8  O r  uh t h o  u t a r t a l  s u b j e c t  LO t h e  requ1rmmn:r 3: , 
?rr:r 170-119 of :hi8 rubch&p:ar. 

I 

I 

1. C l a r a  B p o i r o a r  a t r  chore r u b r r m c a r ,  l i q u i d  o r  e o l l d  ( i n c l u d i n g  pas:es ( 

and r e U r o l i d r ) ,  o t h e r  than Uu8 A potsono o t  t t t l t a : i n g  u : r r i a ! s .  
which arm barn t o  ba M C O I l C  t o  u a  40 co a f f o r d  a  h z a r d  t o  heai:n 
d u r i a (  t r .a@pOrt&tiOU, o r  which, i n  t h a  abrenca of adequa te  da:a 3 3  

h-s t o x i c i t y ,  arm p r a r u d  t o  ba t o x i c  t o  man becaura :hey f a l l  vi:?- 
I n  &at 080 of tha f o l l o v l q  u t e g o r i a r  uhon Caeced on 1abora:sry 
a n i u l r  : 

( a )  Or& T o x i c i t f  - Tho.. r h i c b  p f d u c a  d e a t h  vl:hin hours  L:! 
h a l f  o r  m r a  t h a n  R ~ l f  of a  group of  t e a  o r  more rh1:e labora-  
t o r y  r r c r  u a Q h i n g  200 t o  300 g t r r  a c  4 r l r y l r  dora of  SC1 a i l i L -  
g r u  o r  l e r r  par U 1 0 g t m  of  body m i g h t ,  uhan ad8Lair :er td 
o r a l l y .  



Sac:::- Xc. :.: 
ZevLs:3rr Y O .  . 
3r:e: -, . 5 5  

Page 3 a! . . 
( b )  Toxic i ty  of 1nhala:ion -- Thosr which ~ r o d u c r  drr:h ur:?:: - 3  

hours i n  half  o r  a o r r  :han h a l f  o f  r  group of :en o r  a o r r  ~ : : e  
lbb0r~ :o ty  rr:s w r g h i n g  230 :o 300 g r m a .  wnro ::?r;ed -3-- 

:?nuourly f o r  r period of on8 hour o t  Less r: r  concr- . - . :~: :~+ 
of 2 m l l l l g r a a a  o r  l e a s  per 1l:er of v r w r ,  r r s : ,  2: :us:. 
p r o v i d d  such c o n c r n t r a t i o n  i r  l i k r l y  :o be enCOu3:Irld 3 v  rrrr 
when :he c h . 0 1 ~ ~ ~  pCOduc: i s  u s d  i n  any t e r s o n r o i r  !a:rseers.r 
u n n r  r . 

( c )  Tox1cl:y by Skin Absorp:ion -- Those vklch ?reduce dm.:? v:tb:- 
&€I hours i n  ha l f  o r  more than n r l t  of r graup of ze?  :r ¶ = r e  
rabb les  :es:ad r c  r dosage of 200 a l l ? i g r r m s  o r  l e s s  78: i:::3ra? 
body w i g h t .  vhrn r d u n l e c r r r d  by cont inuous can:rc: w;:- ::t 

b r r r  s k i n  f o r  20 hours  Or l r s a .  

2. The f o r r g o l n g  cr :egorlrs  s h a l l  no: apply i f  :he phys ica l  ckrrrc:rr:s- 
t i c s  o r  en@ probable hazards  t o  h u u n s  a s  ahom by a x p r r i r n c r  lad:cr:.e 
:hat t h r  rubs tances  w i l l  no: cause r a r i o u s  s i c k a a r r  o r  d8r:k. 9alc:er 
t h r  d i s p l a y  of danger  o r  warnin# l a b e l s  p.r:aining t o  u r r  aor :Ce 
t o x i c i t y  : r s t s  a r t  f0r:h above s h d l  prr).udlca o r  prohibi: :he exrap- 
t i o n  of any s u b r t a a c e s  from cha p r o v i s i o n s  of ?ar:r 170-183 sf :>is 
chapte r .  

The Branch shippirtg procedures f o r  s u p l e r  c a c r ( o r i t a d  a s  r 1ir i :ed qua>- 
ti:y t l r u b l e  Liquid,  r l r u b l e  S o l i d ,  t o i s o a  I, o r  Corrosive Llquld r r r  18- 

s c r i b e d  belou. (L1mi:ed q r u a t i t l e r  f o r  t l l u b l e  Liquid,  il-bie S o l i d .  
Poison I ,  and Corrosiva Liquid a r e  d o f i n e d  i n  1 9  Cn Sec:lon 1 7 . 3 . i i d ,  r : 3 .  : 5 3 ,  
173.345, and 173.24&, r a s p . c t i v a l y ) .  I f  l a r g e r  quant1:ies a t  a r r n p l r  r r r  t r -  
q u i t a d  :o be shipped than :hose l i s t e d  (1.e.. .Ore than an 8-ounce ca::r?.trt! 
rmpLe o r  a a  s p a e l f l a d  belou)  than t h e  1lnl:ad quanc1:y s h i p p i n t  proeedurer  may 
no: app ly ,  and t h e  p r o j e c t  l e d e c  shall r e f e r  co t h e  US-DOT regu1r::oas f o r  
:ha proper  s h l p p l q  procedures. 

C.3.2.1 t l r a a b l e  S o l i d  o r  t l l b l e  t i a u l l  

I .  C o l l e c t  s r p l a  ia s a  8 - o w e  g1asr  c o n c a i a a r  ( o r  see Appondlx A :o dr- 
t e r r r l ~  t h e  a p p r o p r i a t e  c o a c a i a a r r ) .  A J l w  a u f f i c l a n c  u l l a g e  (approxi-  
u t a l y  10 p e r o r a t  by volume) oo e o n t a i a a r  is aoc Liquid f u l l  r: ! 3 0 ° T .  
If c o l l e e c i n (  a  w l i d  M c e r i a l ,  t b e  e o a c a i n e r  plu. eonr rncs  s h a l l  no: 
u e a d  OM pound a e t  w l g h t .  

2. Attach  propmrly c ~ p l @ t . d  S a p l a  T y  ( s e e  k c t i o n  3 )  :o s u p l e  can- 
t a i n e r .  



3 .  Ba r u r e  :he 1Lda on a l l  bo::Lar a r a  :lgh: ( w l l L  no: lea.) rne :I*-. 
s r e u r a  :he l i d  t o  :he bot:le vi:k :ape (pr r te r1b :v  p l r a : ~ c  e;ec::::a: 
:ape). Place a  eua:ady r e a l  r c r s r r  :ne Lrd  o f  :ne s a a a l e  :2-:a;-*: 
and p lace  :ha con:aL?er i n  a  2-al l -cnick ( o r  :hlcker)  ~lvr:?~:t-• 
bag. one r u p l a  per bag. Seal  :.'I. bag wl:R :ape ( 2 r e f c r r o L y  ?;as::: 
1 c : : i c L  a .  Tag8 rhould be por1:lan.d :a enable r ' ler :s be :rr'- 
:hrou(h b y .  

5 .  Yark and l a b e l  :he c o n t a i n e r  aa i .?dicatad i n  l o .  8 balou. I 

L .  Place  sea led  b y  i n r i d a  a  r e c a l  can v1:k i n c s o b u r : l b ~ e ,  rbra::e-1 
c ~ s h l a ? l 3 (  l a t e r i a l  (@.I., ~ e L I ) i ~ u 1 l : e  o r  d1r:~daceOua err:.?: :: 
prrven: braakage ( o a e  bag per  e m ) .  Prarrura-clore :ha can a-4 .i+ 

c l i p r ,  :ape. o r  ocher  p r 1 : i v e  u r n 8  :o hold :ne ? ~ d  rec;i:ely, : :;-r.. . 
and rff8c:ivmly. I 

6. P lace  one o r  = r e  metal  can8 surrounded vL:h lncorbuac ib le  > a c i r g i - g  
m : e r i r l  f o r  8 :ab i l i ty  d u r i n g  c ranapor t ,  i n t o  a  #::on( ou:slde ::-- 
:airier, auch aa a  -:a1 p i c n i c  c o o l a r  o r  8 f iberboard  box. \ 

, 

7. Mark and l a b e l  t h e  o u c a i d e  sh ipp ing  c o n t r i n e r  m d  cornplace r h l ~ p l n g i  
paperr  aa daac t ibad  b e l w .  - 

I .  Y r r k i n r  and Labe l i ry :  Use r b b r a v i a t i o n a  o n l y  h e r e  r p a c l f f e d .  P!aee 
:he foLloviry l n f o ~ t l o n  on t h e  ah ipp ing  con:alnar, e1:k.r Rand 
p r i n t e d  o r  i n  l a b e l  form: l r b o r r t o r y  n u *  and a d d r r r a  and ' t lmmable  
~ i q u i d ,  a.o.s.,- un 1993 o r  ' r ~ r u b i a  s o l i d ,  N.O.S.; L* 132s.  P ! X 8  

t h o  t o l l w i r y  l a b e l s  o a  the o u t r i d a  o f  :he c o n t a i n e r .  , 
I 1 

'Cargo A i r e r r t c  Ckrly'; ' t l m u b l e  Liquid'; i f  nor l i q u i d ,  -r:d,,,:e 
So l id"  ( ' D r q r r w r  When UaC' l r b a l  should be uaad i f  :ha 601:: .-.as 
no t  barn expored t o  uac r a v i r o n w n c ) .  

NOTZ: I f  t h e  c a n s  a t e  p l rcad  I n  .a e u t r t i o r  c o n t a i n e r ,  bock :ha: =a?- 
:airier and i n a i d e  c l a n  a r c  have :Re r o e  u r k i w a  and l a b e l #  a s  aasve.  
'&borr:ory S u p l a r '  aad '181s S I N  UP' o r  'TIIIS CND UP' rhould r:so 
be  u r k a d  on th. Lo) o t  t h e  e x c r r i o r  conca inar .  and upvard wt-::.:z 
a r t a n  akould ba p i u e  o a  dl f o u r  a l d e r  of t h e  ex:rrtor con:alaer. 

Jhlooiar I rma8 Or8 rbbr.*irt:osr o n l y  h a r e  r p o e l t i d  t a l o v .  

Caplets t h 8  c a r t i a r p r w i d a d  Dl11 of t d i w  and r i g n  t h e  cer : i f icr-  
t i o n  a t r t r r a t  ( I f  c a r r i e r  d o a r  nor p rov lda ,  u re  8:andard 1ndur::y 
t o m )  v l t h  t h a  foLlovln# l n f o m a t l o n  ;a t h e  o r d a r  l l a c e d .  M e  f ? r - I  
u y  k uaed f o r  more chub o w  e x t a r t o r  c o a t a i a a r .  

' T l r u b l a  L iqu id ,  1.0.S.' U11993 ( o r  ' P l n b l e  % l i d ,  N.O. S.' UN132S. 
r r  r p p r o p r f a c r ) ;  'Catto U r o t r f t  Oalt'; 'Li81:04 Qwnci ty '  o r  L t i .  
Q:y.'; ' t b o r r c o t )  S r p l e s ' ;  'kt W Y h C  ' o r  'Net VoLae  

(of  hsxardoue concaass ) ,  by it-, i f  w r a  :baa one -:a1 c r -  
i s  i n a i d e  an ax:etior coaca iaor .  the n e t  w i g h t  o r  ne: vo1u.e mus: b c .  
p l a d  j u s t  b e f o r e  o f  just a t t a r  t h e  ' F l r u b l a  U q u i d ,  N.0.S.' o r  
' F l r u b l e  So l id .  N.O.S.' 
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A Chain-of-Cua:ody Record lo- ( a r e  Src:ton 3 )  rhould a l s o  b r  ;r,;er;, 
exeeutrd end l n c l u d d  i n  chr a r t e r t o r  can:alner. 

9. A : e m  .-bar euac accompany ahtpping con:alnrr(r)  :a :he :ra:sser: 
e a r r i r r  and, i f  r e q u i r e d ,  o p n  ou:atdr c o n : a i ~ r r (  r )  f a r  a l r  !:*:ag: 
iaaprc: ton. 

C.3.2.2 F l m a b l a  Liould.  9 u l c i  Clara o r  S l n r l r  CIaar .  Grea:er 7.1- 7-e 
P i n t  Conta inr ra :  o r  roleon 8 .  L i q u i d :  J r  Paiaon I .  Sol id .  (Nocr: Pacargr :r- 
requireern:  f o r  8 ~ l : i c l a a a  f l ~ u b l r  l l q u i d a  a l s o  mar:# :no crquLrea8~:s  !:r . 
Polson I LLquida and aol lda.)  

1. C o l l r c t  a r p l r  l a  an launer g l a a a  c o a c a i n r r  ( o r  a r e  A ~ p e n d : ~  4 :a 
d r t a r a i a r  che appropriate c o n t a i n r t a ) .  ~ l l o v  au t  f tc len:  ul;.ge : A ? -  
p r o x i u t e l y  10 p r r c r n c  by vol-) ao c o n t a i n e r  l a  no: l i q u i d  !,ai: a: 
130.t. I f  co1lre:ing r a o l l d  u t r r t a l ,  t h e  concalnrr  p l u r  can:rn:r 
a h d l  noc rxcaod f i v r  pounds a r t  welgh:. 

2. At:aeh properly c m p l r t d  e r p l @  t a g  (re. Soet lon 3 )  t o  a m p l a  can- 
c a i r u r .  - 

3. Be a u t r  t h e  l i d 8  o a  dl b o c t l r r  a r e  t i g h t  ( A l k  wt l a r k )  and .  chrn 8 c -  

e u r r  t h e  l l d  t o  Che b o t t l r e  v i t h  t a p r  ( p r r f m b l y  pfar:;e r l r c c r l c a l  
t a p . ) .  ?Lace a  curCody rral  a e r o r r  t h e  l l d  of cke a u p l e  coa:rlnrr 
and place t h r  C0ntaln.r 18 a  2-11-thick ( o r  t h l e k r r )  po1yw:hylrnr bag 
( o n  a m p l e  par  b y ) .  Sea l  t h e  bag with : am ( p r r f r r a b l y  plaa:lc a lec-  
t r i c r l  cape). T y r  rhould be p o r l c i o n d  t o  r n a b l i  thm :a be read 
: h r w h  by. - 

4. P l a c e  arr1.d b y  i n r l d a  r o s r g u a r t  ar t r l  can vt:h incombur:ibla, rb- 
s o r b e a t  cuahionlng v c r r i r l  ( r e g . ,  v rm1cui l : r  o r  dlacomacaoua ear::) 
t o  p r n e a c  br rakage  (0 -  ba# per e m ) .  h r r a u r r c l o a r  :he can and use 
c l l p r ,  :ape, o r  o t h a r  p a r t c i v r  m a n s  t o  hold cne l i d  s e c u r e l y ,  :?4n: lv .  
and mffrc:lvrly. 

5. nark  a d  l a b e l  t h e  c o a e a i r u r  a a  indtca:ad l o  Uo. 8 k l o u ,  

6. P l a c e  t h e  0 a m - t  a c d  eacl o r  e m 8  i n  r DOT I 2 1  f iberboard  box 
u r i w  r c y r o f o r  h u l e r r  co avoid . o r . w a c  of  t h e  c a n l c m a .  SprclalLy 
d r r l g o r l  bosea r h i c h  prorid. .a uut f i t  f o r  t h e  cm/cana  and haadara 
u c  k or&. 

. . 
7. Hark r d  14be l  tk o u c r i l e  c o a t a i r u r  and ~ o m p l e c r  ah lpp lns  papers  a r  

d e r c r i W  War. 

a. P l u a  t h e  f o l l d c y  l a f o n u c l o a  oa the w e a l  uo ( o r  bot:lr) and ex ta r -  
l o r  a h l p p i q  c o a t a i w r ,  r i c h e r  hd p r t n t d  o r  l a  l a b 4  f o m ;  laaora-  
t o w  a w  a d  a d d t r e e  r d  proper  a h i p p i a g  a w  (1.r.. '?olron a ,  
U q u i d ,  N.0.r' ur 2810, rtc.1. P lace  che t o l l o r ~ r y  l a b r l a  on : h r  
o u c r i l a  of c h .  weal c m  ( o r  k t t l r )  .al t h e  e s t r r l o r  c o n c a l z r r :  

'Cargo A l r c r a f c  -17'; pro).r l a k l  f o r  h a r a r l  e l a r r  (1.e..  'P?lron" 
U1 2810, rcc.). 'Daagarou  1RI.s We' l a k l  rhould be uard I f  :.'la 
r o l l 4  h.8 aoc h a  u p o r d  co r w e  ra r l?OImUt .  
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'Labotacory S u p l r a '  and 'T!ilS SIDE UP' o r  ' 3 1 s  END L'?' s h s < L ? .  

a180 be ra rked  on :ke :Op of :he rx:arior c0n:rln.r and upward sol-::-3 
a r r a v r  should be plrcod on a l l  faur  s l d e s  of :%e rx:er lJr  : : 3 : r : - , t r .  

S k i 8 8 1 3 1  P a 8 r r t :  Urr r b b r r v l a c i o n a  o n l y  vkere  s p o c l l l e d  belaw. 

C a p l e : ~  :kr  c a r r i r r p r o v t d o d  1111 of  Ladins and s:gn :a* cer:i!::r- 
:ion 8:a:aa.n: ( i f  c a r r t r r  doer  no: p rov ide ,  use r:azCarJ :-:,s:r.~ 
f o n )  vl:k :ha i o l l o v l n g  1nfarau:ion In eke o r d e r  !lr:re. 2ce !:= 
may be used f o r  .Or8 ckrn on0 rx:rrlor con:riaer.  

Propor shippr5y name ('Polaon I ,  U q u l d .  N . O . S . '  L?i i l i ? ,  r:;. .{ 
'C.rgo AlrCrat: Only-; 'Laboratory S a p l o r ' ;  'net  Uoi(*: ' 

o r  'Mc V o l u u  ' ( o f  h r t a r d o u r  c o n t r n c r ) ,  by l:ra, t f  s o r e  : - A -  

one meta l  can i r  Lnr idr  m rx:rr tor  c o n t a i n e r .  m e  no: w l g n :  a r  :@: 

v o l ~ a r  our: be p l r c r d  j u r c  b e f o r r  o r  j u s t  ri:er :ha propor snl??L:g 
n r r .  

A Chain-of-Curcodj l r c o r d  lo- ( r e *  S r c c i o n  3 )  rhould a l r o  be p r o p e r  
l y  rxecu:rd, and inc ludad  i n  :ha a x t r r l o r  con ta iner .  - ( 

9. A t a m  mombar must 8ccOmpMt #h ipp ing  e o n C a i n r r ( r )  t o  t h e  t tmspor ' , '  
c a r r i r r  and ,  i f  r r q u i t a d ,  opaa o u t r t d r  con:alnrr(r)  f o r  i r r i g h :  1.trp.c 
elon. 

When con:alnarr g r r a t r r  t h a n  8-ourrcr c a p a c i t y  a u r c  b r  a h i ) p r d ,  :be 
above proerdures  u l l l  b. ured w i t h  chr f o l l w i n g  8odift:a: 

I .< 
1. O a c g r l l o n  o r  mll8t g l r r r  o r  p l r r t i t  c o n c r i n r r r  w i l l  be usd i  :Y 

c o l l e c t  :ha a m p l r  (80. Apmndix I :o de:rrmine :ha proper con:r:.-.er). 

2. T?ir c o n t r i n r r  vlll r h e a  ba p l u d  d i r u t l y  i n t o  r WT L ~ A  wooden 50: 
(sot more t h r a  two c o a c a i n r r r  co r r e h  box) ,  8rparr:rd wi:h f a m  a r  
a t y r o t o r  p d d i n g  m d  c h r  r 8 u i n d r r  of  t h e  box f i l l o d  v1:h I . IC~IP~UJ-  
: i b l r ,  rb rorbaac  e u r h i o n i q  u c e r l r l  (r.g.,  vrcmlculi:r o r  dfa:omaceour f 
a r r t h ) .  

(Notr: If a r.n)lr 18 d r s l g ~ t d  8.8 8 P o i r o a  11 u c a r i r l  m d  shl7p.d 
by t d e r a l  f . p r n @ ,  i t  u r t  ba ).cM i n  r c e o r d m e r  vi:h :kr erap::a:! 
packley p r o c d u r u  rr rbors l a  chr  e u p l r  g i v r n  i n  Exkibi: A.  ) 

1. 611.er r r p l r  la a n  8-m slur c o a t a i a a r  ( u r  *pp.ndix A t o  d a t r r  
mino t h e  r p p r o p r i a t r  e o a t a i ~ r r ) .  Allw r u f f i c i e n t  u l l r ( r  (apprax i -  
v t r l y  10 p o r e r o t  by -1-1 ro c o a t r i n m r  is DOC l i q u i d  id1 a: 130er. 
If e o l l r c t i n #  r r o l i d  u c a r i r l ,  th. e o a t a l a r r  p l u r  c o a t r a c r  a h r l l  30: 

e x c a d  on* pouad emf 

2. A r t r c h  p r o p a r l y  e a p l r t d  8-18 ty (8- S r e t i o a  3 )  :o r u p l o  eon- ( 

t&l88f 



3. Be s u r e  t h e  l i d 8  on a l l  b o t t l e s  a r e  : l s k t  ( w i l l  no: Leas) a ~ d  ::I, 

secure  :ha l i d  t o  t h r  bo::le wl:h :ape ( p r r f r r r e l y  pLrs:rc a!*---,  - - .  .:a. . 
t ape) .  P l r c r  r cur tody  a r r l  ac raas  :he l ~ d  of :3r s m p l r  ::':a;-.*: 
and p l a e r  eke c o n t a i n e r  i n  r 2-mil-:hick ( o r  : b r c k l r )  ?olyr:*y!r-r :a3 
(one a u p l r  per bag). Sea1 t h r  P U  wi:h t ape  ( p f a f r t ~ b i y  ?:AS:.: 

electrical :apr). Tags rkould be pos1:l~ned t o  rnabLr :hem :J >* rca: 
: h r o a h  b y .  

4. Place  rrr1.d b y  i n s i d e  r metal can vi:h incombus:iblr, a3s:::et: 
curh ion ins  ~ t r r t r l  (e.g.,  v r r u c u l 1 : r  o r  d la toaacrour  *a::-. :J 

prrvrn: breakage (on. b y  p.r can) .  P r r r r u t c c l o s r  :ha =*:a1 :a: r-: 
u re  c l i p # .  :ape o r  o:hrr p o r i t i v r  means :a hold :he ?:d rrc;:e.!, 
cUk:ly, and 8 f f r c e i v e l y .  

5. U r k  and l a b e l  :he c o n t a i n e r  a r  i n d i c a t e d  i n  So. 8 below. 

6. P lace  one o r  w r e  m e a l  C b E 8  rurrounded vi:h 1ncabur : lb le  prckrglag 
u : r r i a l  f o r  rcabl1i:y dur ing  Cranrport ,  i n t o  a  #:tory ou:alde con- 
t a i n e r ,  such a s  a  m e a l  p i c n i c  c o o l e r  o r  a  f i b r r b o r r d  box. 

7. Hark and l a b e l  t h a  o u t r i d 8  c o n t a i n e r  red complr tr  r h i , p l a g  p a p r r r '  
a e  d e e c r i b d  below. 

8. Urrk inr  and Labeling: U8e a b b r a v i r c i o n s  o n l y  v h r r r  rpmcif ied.  Plrea 
che f o i l o v l n g  1 n t o r u : i o a  on t h e  w t a l  c a n  ( o r  ba::le), oi:har hand 
prin:rd o r ,  i n  l a b e l  f o m r  1abora:ory n r a  and addrmar sad ' C a r r r  
r i v e  U q u i d ,  W.O.S.' lJN 1760 o r  i f  a o t  l i q u i d ,  'Corrosive Sol id ,  
H.O.S.' UN 1759. P l a c e  che t o l l w i n g  l a b e l 8  on :he 0u:sidr af :.'.e can 
( o r  b o t t l e ) .  

'Cargo U r c r a f :  081.1'; 'Corrosive Uquid';  i f  noc l i q u i d ,  - C a r r a r t v e  
Solid'. 

NOtt :  I f  t h e  cbna a r e  placed In m e x t e r i o r  con:ainer, both :ha: 
c o n t a i a e r  and i n r i d e  c m r  u r t  have t h e  name u rk i .y r  and l a ~ r l s  
a r  above. 'Laborato+t Smplea '  and 'THIS SIDC UP' o r  'MIS CnD :'?" 
should a l a o  be u r k d  on che  t o p  of t h e  e x t e r i o r  con:ainer, and u p  
vard p o i a t i a g  a r r o n  a h o d d  be p l r c d  oa  a l l  four  r i d e r  o f  :hr 
e x r e r i o r  e o a t r i m r .  

I h l s s i n r  P a w r t :  Uee b b b r ~ i a t i o a r  o d y  vhero r p o c i f i e d  b e l w .  

C a p l e t 0  t h a  u r r i e r p r a v 1 1 . l  B i l l  of M i r y  and r l g n  t h o  c r r : i f i c r -  
:ioa r t a t u n c  ( i f  c u r l e r  d m 8  a e c  provide,  u8e s tandard  i n d u s t r y  
f o r d  v i t h  :ho f01leYIns i n f o ~ t i o a  i n  che o r d e r  1ir:ed. One t o n  
u y  be ad f o r  more c&. o m  u t e r i o r  c o a t a i a o r .  

'Corrosive Liquid. 1.0.S.' 01 17bO ( o r  -Corrosive SolLd. W.0.5.' 
UN 1759 88 e p p r o p r i a t a ) ;  'Cbrto A l r c r a f e  Oaly'; 'Li8i ted Quan:l:y- 
o r  'Ltd. Qty.'; ' k b o r a t o ~  S m p h r ' ;  '1Cc Voltma - o r  -!lac 

' ( o f  h a s a r d w  coacencr ) ,  by i c n ,  i f  more :Ran one V.Llk t  
meta l  can  i s  i n r i d e  ' a n  a x r e t i o r  c o a t a i m r .  Rw not w i g k :  o r  na: 
vol- .urt be p1.c.l j u r t  a fo re  o r  j u r e  a f t e r  :he 'Corrorive 
Liqu id ,  H.0.S.' UI 1760 o t  ' b r r o r i v o  S o l i d ,  I.O.S.' UW 1759. 
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A Chain-of-Cuatody Record f o m  (aea  Sac:ioa 1) rnould a l s o  $ r  3::- I 

par ly  executed and 1nclud.d In the ex:erlor con:alner. 

9 .  A t a u  m a b a r  mua: a e c a p a n y  skippin(  con:alner(r)  :a :-r : . - a - s x r :  
c a r r t a r  and. I f  rrqulred ,  o w n  o ~ c s l d e  con:r lmr!s )  f a :  ! : e i g - :  
1nrprc:lon. 
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TAaU 2 
DOT HAtAIlOOUS MATERIAL C U S S I F I C A i I S H  (A9 CFR : 7 1 . 2 )  

Rad1oac:ivr u t e r i a l  

?oiron A 

r l -b l .  (88 

N o r r f l r u b l e  (as 

I l r u b l o  liquid 

axiditor 

r l u r b l r  roltd 

Corrorive u t e r i a l  (l iquid) 

Poison B 

10. CorrPrivr u t r r l r l  ( solid) 

11. Irricrtlry v t s r l a l  

12. Co8bus:iblr liquid ( i n  cosCain.fr havtq cap4ct:irs 8xceadl.?g 110 ga l !onr )  

13. OkY-B 

16. Om-A 

IS. Cambusciblr Liquid ( l a  coatrinarr h.vin( upaci:ier of 110 gallons or l r r r )  

16. O H  
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and 32 02. Liqu~ds 

DCSIGHIO FOR THr 
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P 0 1 S 0 N 3. 

PACKAGE No. 37A0 
For 1 Pound Solids 
and 3 Pound Solids 

CONST RUCTEO TO 
ACCOMMOOATE SOL10 POISO 
A N 0  FLAMMABLE SOLIDS 
THAT ARE DANGEROUS 
WHEN WET. 
'PACKAGE NO. 37A - SLIP COVER 
CAN IS NOT REQUlClEO 

PACKAGE NO. 39 
Radiorct~ve Type A 

Ouant~ty Only 
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MARKING AH0 LA8lLlNO OC 
PACKAGE NO. 39 
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1 I NUS CORPORA TION CHAIN OF CUSTODY RECORD 

REMARKS 

I 
k 
PROJECT NO.: SITE NAME: 

SAMPLEAS (SIGNATURE): 

I 

RELINOUISHED 

GRAB 

RECEIVED BY (SIGNATURE) 

RECEIVED BY (SlGNATUHt) 

RELINOUISHED BY (SIGNATURE). DATE/TIME. 

COMP. 

(SIGNATURE): 

DATE 

RELINQUISHED BY (SIGNATURE) RECEIVED BY (SIGNATURE): 

STATION LOCATION 

RELINQUISHED BY (SIGNATURE): 

TIME 

BY 

I 
DATE/TIME. 

I 

DATE/TIME: 

I 
DATE/TIME: 

I 

hUS 440 34 WW 

RECEIVED BY (SIGNATURE): 

RECEIVED FOR LABORATORY BY 
'(SIGNATURE): 

RELINQUISHED BY (SIGNATURE). 

, 

DATE/TIML: 

1 
DATE/TIME. 

I 
REMARKS. 





:C)SMS U S E 3  IN R I  ACTIVITIES 

SAMPLE LOG SHEET 

- Surface So11 
a =t SubsuTfXl 5011 

Sed~ment 
,y - .agoon I Pand . - Otner 

Jaqa = f  - 
Case * 
3 Y 

?-alee Stte Name ?*elm Site Numoer 

':US Sourer No. Sour<@ ~ocatlon 
1 

Samo~e ,vrtnau: i :amooute Srmorr Zata i 

"me ,:2iar 2 e s c : ~ ~ r : s n  frmal* ! I 

Type of Jarnot* 
n Low Canontrrtion 

High Cancentrawon 

b Z6,"oorit. 
Grab Comporltir 

I I 1 
1 
I 

I 4 

SarnoIe Oat. I 

Cjlor Oounpoan: (J&, cay. ~ y .  M a ~ n  wrr cte) 1 





X a o t n m u b t  (Mama/Hodol Yo./Sctrial Yo. ) : 

Mamtaatuer Date Purchased - - 

Calibration Initial Stuadard/Gas .Ad)ustranta Ylnal 
P r m  S-s W u r e .  col.renrp 

I I I I I 1 I 
I I I I I I I 
I I I I I I I 





i2j INCLUDE oumm mo uNln 
(Ex. 20 e., 6 h a )  

O A ~ L  Y A C ~ V ~ E S  RECORD - FIELO ~ N V E J ~ G A T I O N  NUS CORPORA T l O N  1 
L 

9 

'2C.f;- '4A.blE. Jqo~ic; uo 
CLEUT L C U f l O N .  
3A:E. AARIVAL 7:ME: :E?~fffLi(E *;:I€ 
C3kTUCTOR: 3 . 3 1 ~ ~ 2 3 :  

APPROVED UY: 

NUS FIELD REPRESENTATIVE 

DRILLER OR REPRESENTATtV€ 

'QEV'OUS 
TOTAL ( 2 )  

3UANYiTY 
QUANT:TY ( 2 )  

~ O O A Y  

30RING LO : vus 

~ T E M  (1) 

. *?o i l  :~1~13n/9emooi  I ' r a t i o n  

2 .  :,eryurcen J r t  1 ! tnq/Saml fng, a i n i w a  5 -snc2  

3. ;reraurden J r t  11 ing,  10- l n c n  

4 .  : t r rau rdm J r t  11 i n q  !b-racn 
- - 

5 .  3 a a r o c k 3 r i I 1 f n g 6 - t n c n  

5. 3edrocr 3r7 11 t  nq LO- t  ncn 

7 .  3rdrock O r l l l f n p  14-lncn 

3. rmnuorary b t n c n  5tae1 Casinq 

3. I c w o r a r y  10-incn S t n l  Casing 

:O. Temorary l b t n c n  S e n t  Crs lnp  

1:. P~I.nanrnt b i n c n  S t n l  Caslnq 

:2. . J a m n m t  LO-incn S t n l  Casing 

i 3 .  ?VC d e l l  C a n s t r u c c t o n / I n s t i l l r e f  on 

!b. r t n e  votd Seal f n p  

;5. 3or fnq k c k f f l i i n p  

C-,WSLA-:',,E 
QLANT rv ( 2 )  

'O 3A-E 

1 

?E?QESE%TA;IVE: 

ORIGINAL 
QUANTITY (2) 
:ST iMArE 

JCD 

. ..a - *t. 

2'50 ft. 

JW ft. 

530  ft. 

5 5 0  't. 

150 ft. 

250 rt. 

200 ft. 

2'50 It. 

1.250 ft. 

100 ft. 

I.:20 it. 

8 

VA 

:6. a411 Savaloomnt  

i 7 .  r e s t  & r l n q s  

:a. ?ar t  ? i f  Excarat ton 

19. S:tnaoy 

24 n n .  

20 ft. 

50 krs. 

20 krs .  





SOIL TERMS --- 
UNlf It D SOIL CLASSIC ICAIION (USCS) 
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ROCK TERMS 
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H YORAULIC CONDUCTlV/TY TESTlNG DATA SHEET NUS CORPORA TlON 

?qO:EC' VAME WELLlORlNG NO . 
J ~ O J E C ;  \O GEOLOGIST 
&ELL 3IAMETES SCREE4 LEYG~*IOEPTH TEST NO . 
S7ATIC WATER LEVEL (DeotPrElevrt~on) I DATE 

TEST rVPE (R~ctng lFa l l~nyCo~stant  W a d ) .  CHECKED. 
,AGE ZF 

2- 

REVARKS 

r r  b u  

DRAWDOWN 
OR WEAD (k) 

OEPTH TO 
WATER (tt I 

CHANGE. 

CORRECT,ON 

WAYER LEVEL 

~ E A S U R E D  DEPTH 
'0 w n r E s  (fr I 

VETF100 

' 
OF ~NOUC:VG 

ELPPSED 
TIME - * ar 3 . C  I 
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HEALTH. AND SAFETY PLAN 
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1.0 KEY PERSONNEL 

HEALTH AND SAFETY PLAN BACKGROUND 

Site Name: MCAS, Cherrv Point Client Contact: Nina Johnson (Navv) 

Address: Marine Corps Air Station Phone No. : (804) 445-6643 

Cherrv Point, North Carolina Site Contact: Georqe Radford 

(MCAS, Cherrv Point) 

Phone No. : (91 9) 466-3631 

Phone No. : 

Date Plan Requested: Auqust 8, 1990 

Purpose of Site Visit: Install monitorinq wells; take qroundwater samples, drill soil borinas, 

and conduct sluq tests, take surface water and sediment samples. 

Proposed Date of Work: 

Proposed Site lnvestiqation Team: 

Personnel: 

Debbie Wroblewski 

Linda Klink 

Stan Conti 

Alan Mararaf 

Other: 

Disciplineflasks Assigned: 

NUS Proiect Manaqer, 

Proiect Enqineer 

Field Operations Leader (FOL) 

Health and Safetv Officer 

Purpose: 

Plan Preparation: 

Prepared by: Alan Marqraf (0811 0190) 

Reviewed and Approved by: (-/-I-) 

Reviewed: 

NUS Project Manager: 

Follow Up Report: 

Responsible Person: 
(Must fill out Follow Up Report) 
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2.0 SITE BACKGROUND 

2.1 FACILITY DESCRIPTION 

Cherry Point i s  a Marine Corps Air Station covering approximately 11,704acres and i s  located in 

Craven County, Rlorth Carolina. Cherry Point maintains and operates support facilities and provides 

services and materials for the tenants of the station. 

2.2 PRINCIPAL DISPOSAL METHOD 

The Department of the Navy, ownerloperator of the Marine Corps Air Station, engages in the 

generation, treatment, storage, and disposal of hazardous waste at the Cherry Point facility. Various 

disposal methods such as incinerators and landfills, as well as nume:.ous other solid and hazardous 

waste management units including treatment plants, accumulatior: areas, storage areas, etc., 

are/were utilized onsite. A list and description of each one of the units and other potential 

contamination sources can be found in Section IV of the Administrative Or -ler On Consent (Consent 

Agreement), EPA identification number NCI 170 027.261. 

2.3 STATUS 

MCAS, Cherry Point is an active treatment, storage, and disposal (TSD) facility er gaging in various 

activities involving hazardous materials/wastes. 

2.4 HISTORY 

The Department of the Navy, ownerloperator of the facility, was previously con,lucting an 

Installation Restoration (IR) Program at the facility. The first phase of the IR Program identified 

suspected sites of contamination and was completed in 1983. The following ongoing phase consisted 

of investigative activities which resulted in a Remedial Investigation (RI) Interim Report in 

October 1988. In June 1988, EPA contractor A. T. Kearney, Inc., submitted a RCRA Facility Assessment 

Report (RFA) which identified over 100 Solid Waste Management Units (SWMUs) and two other areas 

of concern. In December 1989, a RCRA Consent Agreement was signed between the EPA and the 

Department of Defense. Thirty-two Solid Waste Management Units (SWMUs) were listed in the 

Consent Agreement. Phase I RFI activities are described in this FOP. The four SWMU's covered in  this 

HASP are 5,10,16, and 17. 
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2.5 PERSONAL PROTECTION USED ON PREVIOUS SITE VISITS 

The only level of protection known t o  have been worn at MCAS, Cherry Point is Level D. Level D 

protection was worn during the Installation Restoration Program at the Marine Corps Auxiliary 

Landing Field in December 1988. Operations included the installation of monitoring wells and 

various soil and water sampling activities. Level D was also worn by NERl personnel during a soil gas 

survey conducted at the MCAS, Cherry Point in October 1989. 
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3.0 SCOPE OF WORK 

A RCRA Facility Investigation (RFI) will be conducted focusing on sampling and analytical efforts that 

will provide data to  define present and future risks to  human health and the environment as well as 

to  evaluate potential remedial alternatives. 

Four RFI Units ( 5 ,  10, 16 and 17) at MCAS, Cherry Point are included in the FOP. Planned activities at 

these four sites include survey work, installation of monitoring wells, drilling soil borings, taking 

water level measurements, conducting slug tests, groundwater sampling, resampling existing 

monitoring wells, taking surface water and sediment samples. 

A complete description of the scope of work for activities at each RFI Unit can be found in the FOP. 
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4.0 RISK ANALYSIS 

4.1 CHEMICAL HAZARDS 

Work activities include the installation of monitoring wells, placement of soil borings, slug tests, and 

groundwater sampling at each o f  the four sites (Units 5 ,  10, 16 and 17). Previous studies have 

provided analytical data concerning contamination known to be present at these particular sites. 

Table 4-1 outlines some of the substances detected in previous analyses. 

The primary hazard, although minimal, associated with this investigation will be dermal contact and 

inhalation exposure with the waste/contamination in general. Many of the contaminants are 

irritants; other cause headaches, nausea, drowsiness, abdominal pain, CNS depression; and many are 

experimental or suspected carcinogens, although these effects are not expected based upon the 

concentrations of contaminants expected to  be encountered. Many of these substances can enter the 

body via all routes; therefore, proper PPE must be worn. Table 4-1 presents the known or suspected 

chemical substances which could be encountered at any of one or all of the RFI units. Since past 

analytical data i s  limited, the table may not be all inclusive. Secondary concerns include inhalation 

exposure t o  the various forms of metals and ingestion of site contaminants. One other potential 

hazard would be the generation of a flammable or oxygen deficient atmosphere that could exist as a 

result of emissions from bore holes. 

Level D personal protective equipment should provide adequate protection against dermal contact; 

however, Level C may be required if dusty conditions become evident and cannot be controlled via 

other control measures (e.g., wetting down areas of concern). 

The use of real time air monitoring instruments, visual observation, and olfactory observation will 

help to identify inhalation exposures to  site contaminants. Personal protective equipment (PPE) and 

NUS standard operating procedures will be used, when necessary, to  help reduce or eliminate 

exposures and therefore reduce the potential for adverse health effects. 
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TABLE 4-1 

PROTECTION AGAINST POTENTIAL HAZARDS 
MCAS. CHERRY POINT, NORTH CAROLINA 

In Sample 
(soil, water, air, 

waste) 

Groundwater 

Groundwater 

Groundwater 

Surface water 
and sediment 

Surface water 
and sediment 

Surface water 
and sediment 

Surface water 
and sediment 

Surface water 
and sediment 

Surface water, 
groundwater, 
sediment 

Surface water 
and sediment 

Substance 

Trichloroethene 

Trans-l,2-dichloroethene 

Vinyl chloride 

Arsenic 

Copper 

Zinc 

Chromium 

Cadmii~m 

Lead 

Nickel 

C 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

Number 

79-01 -6 

156-60-5 

75-01 -4 

7740-38-2 

7440-50-8 

7440-66-6 

7440-47-3 

7440-43-9 

7439-92-1 

7440-02-0 

SEL 

50 ppm 

2OOppm 

1 ppm 

pglm3 

mglm3 

NIA 

o.5 mg Crlm3 

0.2 rnglm? 

0.05 mglni3 

1 nig1m.j 

Route of 
Exposure 

Inhalation 
Ingestion 

Inhalalion 
Ingestion 
Contact 

Inhalation 

lnhalation 

Contact 
lngestion 

Inhalation 
Ingestion 
Contact 

lnhalation 
lngestion 

Inhalation 
Ingestion 

Inhalation 
lngestion 

Inhalation 
lngest~on 
Contact 

Inhalalion 
Ingestion 
Contact 

Toxicity 

Comments and Symptoms 

Eye and skin irritant 
I-leadaches. drowsiness 

Ether-like odor 
Irritating to  skin and eyes 
Central nervous system toxin 
May cause nausea and vomiting 

Weakness, abdominal pain 
Gastrointestinal bleeding 

Dermalitis 
Gaitrointestinal disturbances 
Respiratory irritation 

Irritation t o  mucous membranes 
Nasal perforation 
Eye irritation, metal taste 

Irritation to eyes, nose, throat 
Sweet taste, cough, chills, nausea, 
vorniting 

Histologic fibrosis of lungs 
Target organ: respiratory system 

Pulmonary edema 
Cough, light chest, headache 
Chills. nausea, anemia 

Insomnia, anemia, constipation 
r Abdominal pain, hypertension 

Sensitization dermatitis 
Asthma 



I ;O 
rn w TABLE4-1 
$ PROTECnCl AGAINST POTENTIAL HAZARDS 
w 2 MCAS, CHERRY POINT. NORTH CAROLINA 
a O PAGETWO 
VI 

% 
!2 
Y 

7J 
fu 
3 

CAS Number: Chemical Abstract Service Identification Number. 
SEL: The lowest of the three safe exposure limits (SEL) established by OSHA-PELS, NIOSH-RELs, or ACGIH-TLVs presented in parts per million. 
C: Data indicating potential carcinogenic effects. 

C 

No 

Yes 

No 

No 

No 

Yes 

In Sample 
(soil. water, air, 

waste) 

Sediment 
Groundwater 

Surface water 

Surface water 

Surface water 

Surface water 

Surface water 

Substance 

Phenolics 

Chloroform 

l,l,l-TCA 

Toluene 

Bromodichloromethan$ 

Chlorodibromomethane 

Toxicity 

Experimental carcinogen 
N-nitrosodiphenylamine Ingestion Eye irritant Yes 

-. 

Number 

108-95-2 

67-66-3 

71 -55-6 

108-88-3 

75-27-4 

124-48- 1 

l,l, 1-Trichloroethane 

1,l-Dichloroethane 

Comments and Symptoms 

Sweet, tarry odor 
Irritating to eyes, nose, throat 
Weakness, dark urine 

a Pleasant, sweet odor 
Dizziness, nausea, headache, 
fatigue, eye and skin irritant 

Irritant to skin and eyes and 
mucous membranes 

Aromatic odor like benzene 
Symptoms include fatigue, 
weakness, confusion, headache 

Irritating and narcotic effects 

Irritating and narcotic effects 

SEL 

5 PPm 

2 ppm 

1 ppm 

100 ppm 

Route of 
Exposure 

Inhalation 
Ingestion 
Absorption 
Contact 

Inhalation 
Ingestion 
Contact 

Ingestion 

Inlialation 
lngestion 
Absorption 
Con tact 

Ingestion 

Ingestion . 

76-03-9 

75-34-3 ' 

Groundwater 

Groundwater 

350 ppm 

100 ppm 

Inhalation 
Ingestion 
Absorption 
Contact 

Inhalation 
Ingestion 
Contact 

Nausea. vomiting, diarrhea 
tiallucinations, irritability 

Irritating to  skin and eyes 
CNS toxin 

a May produce irregular heartbeat 

No 

No 



4.2 PHYSICAL HAZARDS 

Aside from the hazards presented by chemical substances, physical hazards must also be addressed. 

Physical hazards could involve the following items: 

Contact with energized sources 

Exposure to  moving machinery, particularly during drilling activities 

Uneven or unstable terrain (slip, tr ip hazards) 

Manual lifting technique 

Noise in  excess of 85 dBA 

Falls from elevated surfaces 

Control efforts for these potential hazards include requirements that machinery on site (i.e., drill rigs) 

be kept properly maintained, positioned, guarded, and operated. No drilling masts or any other such 

projecting items shall be permitted within a 20-foot radius of energized sources. Also, any areas 

targeted for subsurface investigation shall first be investigated to determine the presence of 

underground utilities. 

Personnel are to be advised of hazards from contact with moving machinery pinch points. Protective ( 
gear must f i t  properly and be taped, not only t o  minimize chemical exposure, but also to minimize 

potential entanglement with moving machinery. Additionally, equipment will be shut down and 

locked out before maintenance functions are performed. To protect against overhead hazards, 

personnel are to wear hard hats when required. 

During lifting tasks, personnel are to  l i f t  with the force of the load carried by their legs and not by 

their backs. An appropriate number of personnel must be used when lifting or handling heavy 

equipment. These procedures are to  be employed to  minimize the potential for back strain. j 

The HSO will make a decision regarding the need to perform a noise survey of operations. In any 

event, ear protection will be available on site. 
i 

i 
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5.0 PERSONNEL PROTECTIVE EQUIPMENT (PPE) 

5.1 PPE REQUIREMENTS 

All tasks require the use of hard hats, safety glasses, and steel toe work boots, as a minimum. 

Drillers and helpers must wear boot covers, surgical inner gloves, nitrile outer gloves, Tyvek coveralls, 

and taped ankles and wrists during installation of groundwater monitoring wells, in addition t o  the 

minimum requirements presented above. 

Persons involved in groundwater, and/or surface watedsediment sampling are required to wear boot 

covers, inner surgical gloves, and nitrile outer gloves in  addition to the minimum requirements 

presented above. 

Persons handling chemicals including detergentJwater solutions, for decontamination of sampling 

tools, are required to wear surgical inner gloves, nitrile outer gloves, and chemical splash goggles. 

Persons involved in decontamination of drilling equipment--to include the rig, associated pipe, and 

augers--are required to wear PVC coveralls with hoods, surgical inner gloves, nitrile outer gloves, boot 

covers, taped ankle and wrist joints, and splash shields in addition to the minimum requirements 

stipulated above. 

5.2 PPE SELECTION CRITERIA 

Hard hats, safety glasses, and steel toe and shank work boots were selected as minimum protection to  

reduce the potential for injury, resulting from exposure to the physical hazards associated with 

drilling operations. 

Boot covers, chemical resistant gloves, and Tyvek coveralls were selected to minimize contamination 

of work clothes and to  prevent direct skin contact with potential site contaminants. 

PVC coveralls and splash shields were selected to prevent saturation of work clothes during 

decontamination activities where large volumes of liquid can be encountered, as well as to  protect 

the face from splashing liquids or overspray which could potentially be contaminated. 
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5.3 PPE MODIFICATION CRITERIA AND ACTION LEVELS 

Tyvek coveralls and boot covers must be worn for any task which involves a reasonable potential for 

contamination of work clothes. 

I f  positive HNU readings are observed above background levels in  the workers' breathing zone or i f  

odors are present or if any adverse health effects are noted during work, workers must immediately 

withdraw from the affected area and notify the NUS HSO and project manager. 

If, during the projected work, dusty conditions arise, full-face respirators with dust cartridges are to  

be utilized. This will prevent inhalation of particulates, which may contain heavy metals suspected to  

be onsite. 

5.4 PERSONAL PROTECTIVE EQUIPMENT DESCRIPTIONS 

Level C protection should be selected when the type of hazardous airborne substance is known, 

concentration measured, criteria for using air-purifying respirators met, and skin and eye exposure is 

unlikely. Monitoring of the air must be performed to  comply with OSHA regulations and to ensure 

respirator effectiveness. i 
I 

a Full face, air-purifying respirator (MSHAINIOSH approved) with cartridge type MSA/GMCH. 

Chemical resistant clothing (one-piece coverall; hooded, two-piece, chemical-splash suit, 

chemical resistant hood and apron, disposable chemical resistant coveralls). 

TLD badge for radiation (required for NUS personnel). 

Chemical resistant inner and outer gloves (latex inner, rubber outer). 

Boots, steel toe and shank, chemical-resistant. 

Hard hat. 1~ 

Level D is primarily a work uniform. It should not be worn on any site where respiratory or skin 

hazards exist. 

Protective coveralls and protective gloves. 

TLD badge for radiation (required for NUS personnel). 

a Boots or shoe with steel toe and shank. 

Hard hat. I 
I 

Safety eye wear. 
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TABLE 5-1 

REQUIRED LEVEL(S) OF PROTECTION 
MCAS, CHERRY POINT, NORTH CAROLINA 

B 
C 
L 
N 
N 
S 
T 
v 
Other 
TB D 

Butyl 
Covers 
Latex 
Nitri le 
Neoprene 
Saranex 
Tyvek 
Viton 
Other (specify) 
To be Determined 

Task 

Team Leader 

Site Safety Officer 

Clothing 

Work uni form t o  Tyvek 

Work uni form t o  Tyvek 

Respiratory 

None t o  APR 

None t o  APR 

Samplers 

Project Manager 

Drillers and Helpers 

Other Modifications 

-- 

Gloves 

Inner-L 
Outer-N 

Inner-L 
Outer-N 

None t o  APR 

None t o  APR 

None t o  APR 

Boots 

C 

C 

Work uni form t o  Tyvek 

Work uni form t o  Tyvek 

Tyvek t o  PVC 

Inner-L 
Outer-N 

Inner-L 
Outer-N 

Inner-L 
Outer-N 

C 

C 

C 





6.0 AIR MONITORING AND ACTION LEVELS 

6.1 AIR MONITORING REQUIREMENTS 

An HNU PI-101 photoionization detector equipped with a 11.7eV lamp will be utilized during all 

drilling and sampling operations to  detect the presence of unexpected airborne chemical substances. 

Air monitoring shall be initiated in the head space of samples and/or boreholes. Any positive HNU 

readings at these locations will require monitoring of the workers' breathing zone and notification of 

the HSO. Positive HNU readings i n  the workers' breathing zone, or if odors are present, require 

immediate withdrawal from the a.'fected area and notification of the NUS HSO and NUS Project 

Manager. 

An LEU02 meter shall be used to detect potential flammable atmospheres. Monitoring with the 

LEU02 meter shall be conducted within the headspace of samples and boreholes. At  10 percent LEL, 

work shall proceed with caution, monitoring shall become more frequent, and drillers must use spark- 

proof tools. At 20 percent LEL in the t ead space of a sample or borehole, efforts must be undertaken 

to  reduce levels before drilling can con.tinue. 

6.2 AIR MONITORING SELECTION CRITERIA 

The HNU was selected as a precautionary measure to detect the presence of unexpected airborne 

chemical substances. The LEU02 meter was selected to detect the presence of flammable 

atmospheres in the boreholes and, i f  necessary, in the work environment. 

6.3 CALIBRATION CRITERIA 

The HNU shall be calibrated before each day's use as per NUS SOPS and training. 

The LEU02 meter calibration shall be verified before each day's use. Internal calibrations will be 

conducted prior to  being sent into the field. 

6.4 OPERATING PROCEDURES AND METHODS FOR SURVEILLANCE 

Air monitoring, using both the HNU photoionization detector and the MSA Model 260 LEU02 meter, 

wil l  be conducted during all tasks outlined in this HASP. Continuous monitoring will be conducted in 
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the worker's breathing zone. If any readings are recorded during any site task, appropriate action 

will be taken as outlined in  this section and Section 5.0, Personal Protective Equipment. 
I 

6.5 METHODS OF MAINTENANCE AND CALIBRATION 

All equipment maintenance and calibration efforts shall be conducted by the NUS HSO at the MCAS, 

Cherry Point facility. These efforts shall be performed in accordance with the following NUS Health I' 

and Safety Standard Operating Procedures. 

Number MCOI : Use, Cali bration, and Maintenance of the HNU PI-1 01 

Number ME05: Combustible Gas Indicator 
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TABLE 6-1 

OPERATIONS AND MONITORINGISAMPLING EQUIPMENT CHECKLIST 
MCAS, CHERRY POINT, NORTH CAROLINA 

R3389010 

Health and Safety Plan 

Field Ready Calibrated 

Daily 

Prior t o  startup 

Type of Equipment 

F 

HNU w i th  11.7 eV 

LEU02 meter 

Number 
Needed 

1 

1 





7.0 SITE CONTROL MEASURES 

Site control measures will be enforced at the Cherry Point facility during field activities to  prevent or 

reduce the migration of potentially contaminated materials and to prevent the entry of unauthorized 

personnel into the applicable work area. A three-zone approach will be used to  maintain site control. 

Since there are various study areas in the total work area, i t  is anticipated that several site set-ups wil l  

be employed during field operations. The exclusion zone will be designated as the specific location 

where field activities, i.e., drilling, sampling, etc., are taking place. This area will be physically 

barricaded by the use of cones, survey tape, and/or flagging to serve as a visual indicator t o  site 

personnel t o  wear the prescribed PPE in the affected area. Physically marking the exclusion zone also 

wil l  aid in controlling pedestrian traffic. As previously stated, various exclusion zones will be involved 

due to  the size of the investigation area and the varying work locations. Each specific work location 

additionally will contain a personnel decontamination station as part of the contamination reduction 

zone. 

The field activities support zone, where support facilities (i.e., a trailer, site vehicles, i f  applicable) will 

be located, will be in a controlled area on the property. This zone will be in an area where 

contamination is not suspected, and its exact location will be determined prior to site work. 

Personnel exiting any designated exclusion zone will be required to go through the prescribed level 

of decontamination before entering the support area. Additionally, the storage of any contaminated 

materials in the support zone will be expressly prohibited. 

Decision-making criteria for each work area set-up takes into account the following: 

Site historical information. 

Suspected dimensions of the contaminated area. 

Physical and topographical features of the site. 

Weather conditions. 

Access requirements. 

Physical, chemical, toxicological, and other characteristics of the substances present. 

Clean-up activities required. 

Potential for fire. 

Area needed to conduct operations. 
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Decontamination procedures. 

Potential for exposure. 

The HSSO, in conjunction with the FOL, will determine the location of site zones prior t o  

commencement of work in any given area. Personnel are to be advised that the three-zone approach 

involves a worst-case scenario. In situations involving negligible exposure potentials (i.e., surface 

activities), site zoning procedures will be minimal or inapplicable. In all instances, applicable 

information will be appropriately communicated to  personnel. 
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8.0 SITE STANDARD OPERATING PROCEDURES (SOPs) 

The follov~ing requirements and restrictions apply t o  all NUS site personnel (employees and 

subcontracrors) conducting field activities at the Cherry Point facility. 

All personnel must meet Cherry Point contract requirements regarding health and safety. 

All personnel are responsible for complying with all applicable regulations (i.e., OSHA), for 

employing safe operating procedures while performing their duties. 

All personnel must procure a site-specific HASP from the HSSO prior to reporting to  the site. 

A site safety follow-up report must be completed immediately upon trip completion by 

NUS personnel, and submitted t o  the HSSO. The site safety follow-up report form is located 

as ~t tachment  A at the end of this HASP. 

All personnel must conduct.their activities in a manner pursuant to the contents of this 

HASP arid all of NUS' Health and Safety SOPs. 

All personnel must satisfy medical surveillance requirements. 

Any person using prescription or non-prescription drugs must first notify the HSSO so that 

i t  can be determined that they do not pose a potentiating hazard potential with site 

contaminants. 

No one may use cosmetics while on site as they can potentiate the effects of some chemical 

substances. 

Eating, drinking, smoking, chewing gum or tobacco, or any other hand-to-mouth activities 

are prohibited onsite due to the potential for contaminant ingestion. 

Upon leaving any designated exclusion zone, personnel must thoroughly wash their hands 

and face as soon as possible, following personnel decontamination. 

Any unnecessary contact with potentially-contaminated substances must be avoided. This 

includes contact with potentially-contaminated surfaces and/or equipment. Monitoring 
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instruments and other hand-held items are not t o  be placed on ground surfaces or other 

potentially-contaminated surfaces. 
I 

No facial hair, which can interfere with achieving a satisfactory face-to-facepiece seal with 

respiratory protective equipment, is permitted on any person required to use such 

equipment. 
C 

Monitoring instrument action levels presented in this plan shall be observed. 

If personnel note any warning properties of chemicals (irritation, odors, symptoms as 

discussed in Table4-1) or even remotely suspect the occurrence of exposure, they must c 

immediately notify the HSSO for further direction. 

Work cessation due to  electrical storms, extreme high ambient heat loads, or other such 

adverse weather conditions shall be determined by the HSSO and the FOL. I 

No flames or open fires will be permitted on site without the prior knowledge and 

approval of the HSSO. 

( 
Site personnel are not t o  undertake any activity which would be considered a confined- 

space entry without first being trained in the proper procedures by the HSSO. 

Any areas targeted for subsurface investigation must first be investigated to determine the (- 

presence of underground utilities. This information is to  be documented in the project 

logbook. 

No drilling or other such activities will be conducted within a 20-foot radius of energized < 

overhead power lines. 

No open pits will be left unattended, under any circumstances. I 
( I 

All drill rigs and other machinery with exposed moving parts must be equipped with an 

operational emergency stop device. Drillers and geologists must be aware of the location 

of this device. The driller and helper shall not simultaneously handle moving augers or 
1 

j 
flights unless there is a standby person to activate the emergency stop. 

i 

R3389010 

Health and Safety Plan 



The driller must never leave the controls while the tools are rotating unless all personnel 

are clear of the rotating equipment. 

A long-handled shovel or equivalent must be used to  clear drill cuttings away from the hole 

and from rotating tools. Hands and/or feet are not t o  be used for this purpose. 

A remote sampling device must be used to sample drill cuttings i f  the tools are rotating. 

Samplers must not reach into or near the rotating equipment. I f  personnel must work near 

any tools which could rotate, the driller must shut down the rig prior to  initiating such 

work. 

Drillers, helpers, and samplers must secure all loose clothing when in the vicinity of drilling 

operations. 

Only equipment which has been approved by the manufacturer may be used in 

conjunction with site equipment and specifically to  attach sections of drilling tools 

together. Pins that protrude from augers shall not be allowed. 

No person shall climb the drill mast while tools are rotating. 

8 No person shall climb the drill mast without the use of ANSI-approved fall protection 

(i.e., approved belts, lanyards, and a fall protection slide rail) or portable ladder which 

meets the requirements of OSHA standards. 

"All" compressed gas cylinders (empty or full) must be stored and used in an upright 

position, properly secured, and protected from damage. 

The site safety officer must make an entry into the Health and Safety Logbook each day, 

including monitoring i nstrument calibration logs. 

Appropriate training and medical monitoring records must be accessible for all site 

personnel including subcontractors. 

All site personnel including subcontractors must complete a medical data sheet, to be 

maintained on site. 
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Site personnel must immediately notify NUS Health Sciences (the HSSO or HSO) of all 

incidents for OSHA recordkeeping purposes (Attachment B). 

The OSHA poster (Attachment C) must be posted at the job site. 
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9.0 CONFINED SPACE ENTRY (CSE) PROCEDURES 

There are no confined space entry operations anticipated for this project, therefore, this section is  not 

applicable. 
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10.0 MEDICAUEMERGENCY INFORMATION 

All subcontracting personnel whose presence is required on site must first be examined by a licensed 

physician (or under the supc?rvision of a licensed physician) in  accordance to OSHA standard 

29 CFR 191 0.1 20 and 1910.134. The physician's clearance for site work on the Cherry Point-site shall 

be documented, and reviewed by the OHSS before the individuai(s) i s  (are) permitted to be onsite. 

NUS personnel, whose work may require their presence in  areas where potential exposures to  

hazardous materials exist, shall participate in the NUS medical monitoring program as specified in the 

NUS Health and Safety Manual, Subject: Medical Program, Number HS-3.0. All medical examinations 

performed for NUS personnel and NUS subcontracting personnel for these purposes shall be 

conducted in accordance with OSHA General Industry standards 29 CFR 1910.1 20, and 1910.134. 

Medical examination contents are at the discretion of the examining physician. 

10.1 PROCEDURES FOR INCLEMENT WEATHER 

No work conducted outside during electrical storms or any other extreme weather conditions. 

10.2 EMERGENCY PROCEDURE FOR OVERT PERSONNEL EXPOSURE 

a Skin Contact: Remove contaminated clothing. Wash immediately with water. Use soap i f  

available. 

Inhalation: Remove from contaminated atmosphere. Artificial respiration if necessary. 

Transport to  hospital. 

a .Inqestion: Never induce vomiting on an unconscious person. Also, never induce vomiting 

when acids, alkalis, or petroleum products are suspected. Contact the poison control 

center. 
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FIGURE 10-1 

EMERGENCY REFERENCE (POST ONSITE) 
MCAS, CHERRY POINT, NORTH CAROLINA 

Site: MCAS, Cherrv Point Project No.: 4M97 

Emerqency Information: 

Local Resources: 

Office: 

Ambulance (Name): On Base (9 19) 466-44 19 

Hospital (Name): Craven Reqional (919) 633-81 11 
Medical Center 

Police (Local or State): On Base (9 19) 466-36 15 

Fire Department (Name): On Base (919) 466-3333 

Nearest Phone: TB A TBA 

Project Manager: Debbie Wroblewski (41 2) 788- 1 080 
(office) 

Site Health and Safety Officer: Alan Marqraf (41 2) 788- 1 080 
(office) 

Alternate Site Health and Safety Officer: TBA TBA 

Emerqency Contacts (Medical and Health): 

Dr. Michael Hodgsen (NUS Consulting Physician - University o f  Pittsburgh) 

Office: (41 2) 648-3240 

' Office Health and Safety Supervisor Mat t  Soltis, CSP 

Office: (41 2) 788-1 080 

Program Manager of  Health Sciences Richard Gerlach, Ph.D., CIH 

Off ice: (412)788-1080 

Home: 

Poison Information Center: 1-800-672-1 697 

National Response Center (for Environmental Emergency Only): 1-800-424-8802 

Office: 

Directions t o  Hospital: 

Take Highway 70W t o  New Bern. 

TakeGlenburnieRoadExit(rightturn). 

Glenburnie t o  Neuse Blvd. (turn right). 

Two miles, hospital on  left. 

Craven RMC, 2000 Neuse Blvd, New Bern. 
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MILITAtY 
INSTALLATION 

U.S. HIGHWAY 

STATE HIGHWAY 

,--- - COUNTY LINI 

VICINITY MAP 
MCAS CHERRY POINT, NC 

R3389010 

Health and Safety Plan 

--- 
APPROXIMATE SCALE - MILES 

FIGURE 10 - 2 



FIGURE 10-3 

FIRST AID AND EMERGENCY NUMBERS 
MCAS, CHERRY POINT, NORTH CAROLINA 
- 

Ernerqencv Resources 

Ambulance On Base (9 1 9) 466-44 1 9 

Hospital (Emergency Room) Craven RMC (91 9) 633-81 1 1 

Fire On Base (91 9) 466-3333 

Police On Base (91 9) 466-361 5 

Poison Control Center 1-800-672- 1 697 

Airport 

Explosive Ordinance Disposal Unit 

Site Water Supply 

Site Telephone 

Site Radio. 

Site Other Hospital on Base (9 1 9) 466-575 1 

Ernerqencv Contacts 

OHSS - Matt Soltis, CSP (Day) (41 2) 788- 1080 

(Other) 

Office Physician - Dr. Hodgeson . (Office) (41 2) 648-3240 

(Beeper) 

PMHS - Richard Gerlach, Ph.D., CIH (Day) (4 1 2) 788- 1 080 

(Other) 

WMSG Physician - Dr. Hodgeson ' (Office) (41 2) 648-3240 

Alternates: Dr. Betty Goodman - Kline 

Hospital: Directions to Craven RMC 

Take Highway 70W to New Bern. 

Take Glenburnie Road Exit (right turn). 

Glenburnie to Neuse Blvd. (turn right). 

Two miles, hospital on left. 

Craven RMC, 2000 Neuse Blvd, New Bern. 

. . 
Map attached? Yes X*  No 

* See Figure 10-2 
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MCAS CHERRY POINT. NC 
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FIGURE 10-5 

MEDICAL DATA SHEET 
MCAS, CHERRY POINT, NORTH CAROLINA 

This form must be completed by all onsite, personnel prior t o  the commencement of activities, 

and shall be kept in the site command post during site activities. This form must be delivered 

to  any attending physician when medical assistance is needed. 

Site 

Name Home Telephone I ) 

Address 

Age Height Weight 

Name of next of kin Telephone 1 ) 

Drug allergies or other allergies 

Previous Illnesses or Exposures t o  Hazardous Substances: 

Current Medication (prescription and non-prescription): 

Medical Restrictions: 

Name, address and phone number of personal physician: 
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12.0 EMPLOYEE TRAINING ASSIGNMENTS 

NUS employees must complete a 40-hour introductory health and safety training class held at the 

Pittsburgh Office. NUS subcontractors must also have 40 hours of introductory health and safety 

training as defined by OSHA Standard 29 CFR 1910.120. 

Addytionally, all NUS and subcontractor personnel must attend a training session before workers go 

on site. The training will consist of: 

Review of this HASP 

Basic chemistry and toxicology 

Work assignments and responsibilities 

Emergency provisions 

Communications setup 

Decontamination procedures 

Types of chemicals present on site and their effects 

Operational practices and protective requirements 

Respiratory protection 

NUS personnel must also satisfy training requirements before going on site. In addition to the 

introductory training, other training may be required prior to  initiation of activities. For example: 

Annual Health and Safety refresher training 

Supervisory Health and Safety training 

First Aid 

CPR 

R3389010 

Health and Safety Plan 



FIGURE 12-1 

TRAINING CONDUCTED ON SITE 
MCAS, CHERRY POINT, NORTH CAROLINA 
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11.0 DECONTAMINATION PROCEDURES 

11 .I SKETCH OF DECONTAMINATION PROCEDURE 

Boot cover and i 
I outer glove 

removal I 
Inner To clean area 
glove ,+ 

removal i 

+ 
Wash boot covers 
outer glovesand 

outer suit 

Explanation: 

Remove 
duct removal 
tape (if worn) 

I) 

The sketch is for general decontamination procedures for operations at the MCAS, Cherry Point Site. 

Equipment 
drop 

Exit 
hot 

zone 

The level df protection, concentration of chemicals (visual inspection), and other factors will 

I) 

determine the extent of decontamination. Decontamination procedures may have to be modified 
4% 

after work begins i f  site conditions warrant change. 
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11.2 DECONTAMINATION PROCEDURES 

11.2.1 Personnel Decontamination Requirements 

The decontamination of personnel and their protective clothing shall be performed in three stages. 

Stage 1 includes removing contamination from reusable protective clothing with a detergent/water 

solution and soft bristle scrub brushes. Stage 2 shall include removal protective clothing (disposable 

items shall be discarded into a container conspicuously marked "Potentially Contaminated 

Clothing"). Stage 3 shall consist of workers washing hands and face with potable water and soap 

each time they remove an item of PPE and/or leave the contaminated area. 

11.3 DECONTAMINATION OF SAMPLING BOlTLES AND EQUIPMENT 

All sampling equipment that will be leaving the si te will require a thorough decontamination. This 

can be accomplished either by steam cleaning or by a detergent wash and potable water rinse until 

tools are visibly clean. Decontamination of sampling tools t o  prevent cross contamination of samples 

shall be performed in accordance with regional protocol, as described in the Work Plan. 

11.4 DECONTAMINATION MODIFICATION (PERSONNEL, SURFACES, 

MATERIALS, INSTRUMENTS, EQUIPMENT, ETC.) 

Decontamination procedures may be modified i f  deemed necessary. After work has begun at the 

site, however, the minimal decon procedures outlined above will be followed as minimal 

requirements. Emergency situations such as physical injury may warrant a lesser degree of 

decontamination, however, emergency personnel must be informed of the type of contamination 

they may encounter. 

11.5 DISPOSAL PROCEDURES 

On Site: Double bag, dispose as per Project Manager's direction. 

Off Site: None anticipated. 
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13.0 EMERGENCY PLAN 

13.1 ANTICIPATED SITE EMERGENCIES 

Personal injurylillness is the only reasonably foreseeable emergency anticipated during site activities 

a t  the Cherry Point facility. 

13.2 PERSONNEL ROLES AND LINES OF AUTHORITY 

The NUS Field Team Leader (FTL) or Field Operations Leader (FOL) shall be responsible for the overall 

direction and implementation of  this ERP, and for overall coordination of any emergency response 

actions. 

The NUS site safety officer (550) shall serve as assistant and alternate t o  the FTL and shall provide 

health and safety input during emergencies. 

The FTL or his alternate is responsible for notifying the appropriate outside emergency assistance, as 

needed, in accordance wi th  Figure 10-1. 

13.3 EMERGENCY RECOGNITION AND PREVENTION 

Compliance wi th  this HASP can assist in the prevention of  anticipated site emergencies. These 

emergency situations can easily be recognized by visual observations, or worker complaints. 

Personnel will be working in close proximity to  one another therefore eliminating the need for 

alarms or horns. 

13.4 SAFE DISTANCES, PLACES OF REFUGE AND EVACUATION ROUTES 

To be determined by the FTUSSO on an emergency specific basis. Considerations shall include wind 

direction and site topography. 
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13.5 SITE SECURITY AND CONTROL 

Site control measures are typically employed during site activities t o  prevent or reduce the migration 

of potentially contaminated materials and to prevent the entry of unauthorized personnel into the 

work area. 

If NUS personnel or equipment are exposed to  contamination, the project team shall ensure that 

proper decontamination procedures are followed. All decontamination liquids shall be contained t o  

prevent migration outside the decontamination area. 

The NUS project team shall be contained to prevent migration outside the decontamination area. 

13.6 RESPONSE PROCEDURES 

The information provided in this subsection is  presented as a guideline to assist the FTL and 550 in 

safe and effective response to  anticipated site emergencies. This information is in no way designed to  

take the place of reasonable decisions based on incident-specific information. 

First Prioritv 

Prevent further injury or illness by: 

Protecting response personnel 

Isolating the scene to authorized personnel only 

Rescuing the injured parties 

Notifying Outside Emergency Assistance 

Second Priority 

Provide first-aid to those persons with life threatening injuries or illnesses, using Appendx D as a 

guideline. 

Third Priority 

Alleviate the immediate hazards associated with the area of concern. 
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Fourth Priority 

Provide first-aid to those persons with non-life threatening injuries or illnesses (Appendix D) and 

further efforts to  alleviate the hazard. 

Last Priority 

Complete an incident report (Attachment B), critique the response and prevent recurrence. 

All persons with known or suspected chemically related injuries or illnesses shall be immediately 

examined by a licensed physician. The examining physician may choose to consult with the NUS 

medical consultant for additional expertise on occupational injurylillness. Appendix E provides 

notification procedures to access this resource at any time of the day or night. 

13.7 DECONTAMINATION AND FIRST-AID 

Decontamination of injured or il l personnel shall consist of removing contaminated clothing. If 

worker's street clothes are grossly contami nated, remove them to prevent chemical exposures and 

wrap the injured pa'rty in a blanket. 

First-aid shall be conducted by trained personnel 

13.8 EMERGENCY PHONE NUMBERS AND ROUTE TO HOSPITAL 

Numbers shall be posted at the nearest available telephone. 

All site personne! including subcontractors shall complete a medical data sheet and field team review. 

This form shall accompany any injured party to  the hospital. This Medical Data Sheet can be found in 

Section 10.0, Figure 10-5. 

Map to hospital can be found on Figure 10-2. Directions to hospital can be found on Figure 10-3. 

13.9 SITE TOPOGRAPHY, LAYOUT, AND PREVAILING WEATHER CONDITIONS 

See Figure 10-4. 
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13.10 PROCEDURES FOR CONTACTING LOCAL, STATE, AND 

FEDERAL AGENCIES TO REPORT SITE INCIDENTS 

Will be performed by Field Team Leader. 

13.1 1 EMPLOYEE ALARM SYSTEM 

The following methods will be utilized t o  notify onsite personnel of the appropriate procedures. 

Sianal 

Verbal Commands Work cessation 

Verbal Commands Onsite emergency situation 

N/A Lower background noise to  speed communication 

Verbal Commands Beginning emergency procedures 

I 

Emergency First Aid Procedures (see Attachment D) 

Other: 

i 
Administer necessary first aid (see attached American Red Cross information sheet), contact offsite 

medical facilities, implement Emergency Physician Access Plan (Attachment E). 
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14.0 FIELD TEAM REVIEW 

FIELD TEAM REVIEW 
MCAS, CHERRY POINT, NORTH CAROLINA 

R3389010 
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Must be signed by each field team member prior to  the first site visit. 

I have read and understand the contents of this HASP and will comply to i t s  provisions, 

requirements, and restrictions. 

Site 

Date 

. 

Name (PRINT) Signature 





ATTACHMENT A 

FIELD TEAM REVIEW AND . 

SITE SAFETY 

FOLLOW-UP REPORT 
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FIELD TEAM REVIEW 

Must be signed by each field team member prior t o  the first site visit. This form must be copied to  the 

HSO for inclusion in the project records. 

I have read and understand the contents of this HASP and will comply to its provisions, requirements, 

and restrictions. 

Site 

R3389010 
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Name (PRINT) Signature Date 



SITE SAFETY FOLLOW UP REPORT 

This section must be filled out and returned to the Site Safety Officer after each site visit or task. 

Person responsible for follow up report: 

Actual date of work: 

Actual Site lnvestiaation Team: 

NUS Personnel: 

i 
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Responsibility: 

-- 

Other: Purpose: 



PERSONAL PROTECTIVE EQUIPMENT 

Level of Respiratory Protection Used 

MONITORING EQUIPMENT 

Activity Performed 

Field Dress 

Background reading 

- Readings above background? 

- Location of high readings 

Activity 

Radiation 

Readings above background? Yes No 

If yes, specify where readings were found and what action was taken. 
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GENERAL SAFETY 

Were any safety problems encountered while on site? 

Explain: 

ACCIDENT REPORT INFORMATION 

Did any team member report: 

@ Chemical exposure 

a Illness, discomfort, or unusual symptoms 

Environmental problems (heat, cold, etc.) 

Yes 

Explain: 

Was an Employee Exposure/lnjury Incident Report Completed? - Yes - No 
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SITE SAFETY REVIEW - CHANGES AND OVERALL EVALUATION 

(To be Completed for Each Field Change in Plan) 

Was the Safety Plan Followed as presented? 

Describe, i n  detail, all changes t o  the  Safety Plan: 

Reason for  changes: 

Follow-up, Review and Evaluation Prepared by: Date 

Discipline 

Approved by: Site Manager Date a 

Site Safety Officer Date 

Approved by: Office Health & Safety Supervisor Date 

Evaluation of Site Safetv Plan 

Was the Safety Plan adequate? 

What changes would you recommend? 
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HEAT STRESS MONITORING LOG 
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Air Adjusted Temp. 
Date 

w 

Name Pulse Rate Total Time 
Work 

Start 

Shift 

Stop 



FIRST AID SUPPLY USAGE FORM 

Please submit this form as soon as possible t o  t o  the NUS Equipment Manager for first aid supply 
replenishment. 
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Kit No. Itern(s) Used Project 
No. 

Date 



SCBA LOG 

Site: 

Location: 

Dates of Investigation: 

SCBA Performance Comments: 

User 

Site Manager Date 

Return to HSO at Completion of Activity 
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Date Of 

Use SCBA x Satisfactory Check-Out 
(YesINo - Initials) 

Date 
Cleaned 

- 



(ULTRA MI1 N) 
RESPIRATOR LOG 

Site: 

Location: 

Dates of Investigation: 

Site Manager Date 

Return to  HSO at Completion of Activity 
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Total 
Hours On 
Cartridge 

Cartridges Changed 
Prior to Use 

(Y es/No) 

Cleaned and 
Inspected Prior 
To Use (Initials) 

User Date of 
Use 





ATTACHMENT B 

INCIDENT REPORT 
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INCIDENT REPORT 

Report No. 

Site: Project No. 

Location: 

Date o f  Report: Preparer's Name: 

Name and Address of  Injured: SSN: Age: 

Sex: 

Years of  Service: Time of Present Job: Title/Classification: 

DivisionIDepartment: Date of  Incident: Time: 

Incident Category: Motor Vehicle Property Damage Fire 

Chemical Exposure Near Miss Other 

Severity of Injury or Illness: Non-disabling Disabling 

Medical ~ r e i t m e n t  Fatality 

'3 . Property Damage: Amount of  Damage: 

Estimated Number of Days Awayfrom Job: 

Nature of Injury or Illness: 

Classification of Iniury: 

Fractures 

Dislocations 

Sprains 

Abrasions 

Lacerations 

Punctures 

Bites 

Respiratory Allergy 

Heat Burns 

Chemical Burns 

Radiation Burns 

Bruises 

Blisters 

Toxic Respiratory 

Exposure 

Toxic Ingestion 

Cold Exposure 

Frostbite 

Heat Stroke 

Heat Exhaustion 

Concussion 

Fai nt/Dizziness 

Toxic Respiratory 

Dermal Allergy 

Part of  Body Affected: 

Degree of  Disability: 

Date Medical Care was Received: 
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Where Medical Care was Received: 

Address (if off site): 

Incident Location 

Causative agent most directly related to  accident (object, substance, material, machinery, equipment, 

conditions): 

Was weather a factor? f 

Unsafe mechanical/physical/environmental condition at time of accident (Be specific): 

Unsafe act by injured and/or others contributing to the accident (Be specific, must be answered): 

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, fatigue): 

- 

Level of personal protection equipment required in Site Safety Plan: 

Modifications: 

Was injured using required equipment: 
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If not, how did actual equipment use differ from plan? 

-- - -- - 

What can be done to prevent a recurrence of this type of accident (modification of machine; 

mechanical guards; correct environment; training)? 

-- - - 

Detailed narrative description (how did accident occur, why; objects, equipment tools used, 

circumstances, assigned duties). Be specific: 

- - --- 

(Use back of sheet, as required) 

Witnesses to accident: 

Signature of Preparer 

Signature of Site Manager 

Department Appraisal and Recommendation 

in your opinion, what actions or equipment contributed to  this accident? 

Your recommendation: 

Date: Signature of Department Manager 
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FOR HEALTH AND SAFETY USE ONLY 

Temporary Total Permanent Partial 

Death or Permanent Total 

Started losing time Part of Body 

Returned to  work Percent loss or 

Time charge loss of use 

Time charge 

Compensation $ Medical $ 

Other $ total $ 

Name and Address Name and Address 

of Hospital of Physician 

cc: OHSS 

Administrative Manager 

HSO 

Medical Consultant 
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INCIDENT FOLLOW-UP 

Date of Incident: 

Name: 

Site: 

Brief description of incident: 

Employee No. 

Outcome of incident: 

Physician's recommendations: 

Date returned to  work: 

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM 

cc: OHSS 

Administrative Manager 

HSO 

Medical Consultant 
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ATTACHMENT C 

OSHA POSTER 
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The Occupational Safety and Health Act of 1970 
provides job safety and health protection for workers by 
promoting safe and healthful working conditions 
throughout the Nation. Requirements of the Act include 
the following: 
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Act. O s t ~  sssues cc:.nar,cnii jr;e$ aro health sanaans, and :s CrimlmI onall'es are ilsa provlaaa tar n :re c :  S?y N: ;ILI oo1a::cn 
i21c;lance safe& a;o kea!th zycers :3"3'.:: jacs;!e i r ~ p e ~ t , c n ~  !J hesp %ltir.g in deam of an mp~cvee. ucon conrlct.cn. .s :un,s:aole oy a lire 
ensure compliance wlh Ine Ac:. of not more t m  $lC.CG. cr by imc::scnmer,l !or cc! r o ra  !-an SIX 

monres, or cy 3aM. Ccnviu,on cf an molcyer ater 2 Ilrs: c:nvt;:.cn 
ooubla rnm rraximum peralaes. 

71: Act r cu i : ?~  Tat 3 repres&:arve ct [he ?mcloys ara a reoresenla! re 
au:rcr:ieo by !he wr;~oyes ce given an Jownun r/ to actcmprq 7.e 
SSiie .rspet:or :or Ire Furgcse :I axing :re irspst:cn. Ml;!le 3rovlding 3enalties 'cr v~olat~ons. :he Acr also F;:L:E$~s ? f l ~ f l j  by 

kkr3 !!ere IS -0 aumor!zM ?rcoloyee recrese?!at:w, the :SPA laccr and rnanagmenr. wrcre an CS3A rszec:lcn. :c 'suce ~orxolace 

,-CADliarCe c-,~. ,:c-suit Hlth a rearcnaole nuncer of em313yas m r 3 s  valufitar~~y ana 10 ceve!cc and lmorcve star/ a-c crcears 
:~ncernlr;g sa:s& a-c m t n  :J~d~tlOnS ~n :re wanc~aca. ln all wcrkolaces and nauslrtes. OSbb's Vc l~xar f  ~vsrx::cn >fograns 

recoanfze aurstanclcg adans sf 571s na!Lr?. 
s;? volcntan, a c i ~ ~  Youla 1n11iai:Y focus 35 z e  ?er:~i.cat!cn anc 

slim~naiion cl x a r a s  [hit tctrla cause cea:c. PIG:/. cp lllress to 
emolaves ane suwrvlars. There are 7a;v oucl,c anc or:va!a 

E71~ C V E S  01 ir,elr :eaIesz-ta!'ves nave :Re Cqnt (3 fi '8 3 ,:Cbslalnt vlth crycla;lon. %a[ car: srcvlde intorma;lor ifla as j l sa re  !r :',s eflan, ,: 
me -ears1 OSb4 oltce recces::-5 an :nsoKllon 11 they beieve unsle 2' recL&tm. Also, ygur lml GSHA olice 3 n  p:ov:ae scnslceraole helc and 
i ?nk~ l ! r l d~  conjiticrs exlzr :n :h?ir wcrrptace OSrlA #.ti ~wthncld :n acvice 3n ~olvlnq ;ateg and health :rcblms sr a; -e;er !Y. :c :!:el 
recbest. names 31 e n p l ~ y e s  c:rrplalnlng. sources lor pe!p suc:: as training. 

i r e  Ac aroades :;at ~ ,o l o re?s  mav ,?c! :e l:wha';w 0: . - .  - 

a:a;r rn~rated qairst 'n a& dy lor t:lirg sa!ery ano n i i  rh c:rn~~a nts 2: 
'or :thewise exerc:slrg thelr rlgnls c x e r  Ire 4ct 

h n : r u ~ . a  *co kaliev? :rev cave oeen cis:r!r; nate!! jcainst mN lile 3 -..-.-,--- - - - . .  ~ - 

c:mclaanr elm rhe~r iearest d s ~  c f~ce  wl~nln 30 iavs 3 :re a i~e+c  F ~ D D  SCCSUIU~IM ass~stance, r i h o ~ l t  c:211cn 31 jenal?c s a,ai,a3ie !3 
~ixi'nlna:lcn. emcloyan. a request. rhrcuqh OSbA supccrm Cr;C:WS n most State 

It son irscec::an OSPP !elleves a; err3layw ?as i~alafec ::? Ac: a 
c:tatian al;qlr,g sucr {,clar~ans k111 oe .sea to 'ha r,o:syer G-n 
-- - 

More Information Washington. O.C. 
Aaoitional ~ntomatrcn and Atlanta. Georg~a ieleprone e~moers tor bese 1988 IRsvl~eU) 
a c : a  of !he Act, ssff~l ic aastcn. Wwcnusens ctlices, and addil;cna~ area OSHA 2203 

@ 
OSHA safety ard health Chicago. ililno~s Mice mlions, are listed in 
standams. and JL?W Callas. Texas r e  telexone d i rcofy  under 

' ,  

' apncable regulations ;MY be Denver. Colorado t e  United Slates Oeeanmenl 
ooalned from your ernpl0)er Kansas C;ty. Missoun 01 Laoar Ir -e Unltea States 
or tom me nearest OSHA NR* Yon. NRV YO!% Gavemner.t !iStiflp. Ann McLaughlin. %mat-y of L a w r  . .. . 
i e g 1 0 ~ 1  n Te ?'illwe!ph a. Pennsylvan~a 
lo l lomn~ tocatlorn San =ranclsca. Cdl~lamia 

Saltle. Wasnlngon 
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+ American Red Cross 

Police: (919) 466-361 5 
Fire Department: (91 9) 466-3333 

Doctor: 

Ambulance: (91 9) 466-441 9 

Hospital: (919)247-1616 
Poison Control Center: 800-672-1097 

First Aid 
B I E S  .4nimd Bites . Thoroughly wash the wound with mOSTBITE Symptoms . Just before frostbite occurs 

soap and water. Flush the area with running water and apply a sklil may be flushed, then change to white or grayish.yellow. 

sterile dressing. Immobilize affected p a n  until the victim has Pain may be felt early then subsides. Blisters may appcu .  

been ancnded by a physician. See that the animal is kept affected p u r  feels vcw cold and numb. 

alive and in quarantine. Obtain name and address of the owner Treatmest.  Bring victim indoors. cover the frozen area, provide 
of the animal. extra cloching and blankets. Rewarm frozen area quickly by 

Insect Bites . Remove "stinger" if present. Keep affected p a n  immcnion in w m  water.--NOT HOT VATER. DO NOT RUB 
down bclow the level of the heart. Apply ice bag. For minor W E  PART. Seek medical artention immediately. 
bites and stings apply soothing lotions, such as calamine. 

HEATEXHAUSTION caused by exposure to heat - 
BbWS filD SCALDS Minor Burns . DO NOT either sun or indoors. Svmptom . Near normal body rcmp- 
APPLY VASELINE OR GREASE O F  ANY KIND. Apply cold crarure. Skia is pale and clammy. Profuse sweatrng, tiredness. 
water applicatioos until parn subsides. Cover with a dry, sterile weakness, headache, perhaps cramps, nausea, dizziness. and 
gauze dressing. Do not break blisters or remove tissue. Seek possible fainting. 
medical anenclon. 

Treauneot . K:ep in lying posrtion and raise vicrim's feet. 
Severe Bur- . Do not remove adhered particles of clothing. Do Loosenc~othing, apply cool wet clorhs. If conscious, grvc sips of 
nor apply ice or immerse in cold water. Do not apply ointment, salt water (1 tevpoon of salt  per glass) over a period of one hour 
crease or vaseline. Cover burns with thick sterile drbssingl. If vomiting occurs, discoot~nue the salt water Seek medical . 
Keep burned feet or legs elevated. Seek medical artention attention immediately. 
immediately. 

ChcmrcdBurns - Wash away the chemical soaked clothing SkNSTR0K.E Symptoms . Body temperamre is high 
with large amounts of water. Remove victim's chemical soaked (106 degrees F o r  higher). Skin is hot, red. and d v .  Pulse 1s 

clothing. If dry lime. brush away before flushing. Apply sterile raprd and strong. Victim may be unconscious. 

dressing and seek medical atrcntioo. Treameot  . Keep vic:im in lying position with head elevated. 
Remove clothing and repeatedly sponge rhe bare s k ~ n  with cool 

CTwh.fPS S Y ~ P C O ~  .Cramps in muscles of abdomen and warerorrubbinp aicohol. Seek medical attention rmmcdiarcly. 
exrremrncs. Heat exhaustion may.also be present. 

POISONING Call the poison control center for insrruc. 
Treatment - Same us for heat exhaustion. tion on immediate c u e .  If victim becomcs unconscious, keep the 

CUTS airway open. If b rea th l~g  stops give artificial respiration, by 
Apply pressure wrth stertie gauze dressing, and mouth to mouch breathing. Call an emerzcncy squad as  soon as 

e!evate the u e a  until bleeding stops. Apply a bandage and seck possible. 
medical anention. 

POISON IVY Remove contaminated clothing; wash all 
EYES ForeignObiecn . Keep the victun from rubbing his expwed ueu thoroughly w~:h soap and water followed by 
his eye. Fiusn the eye wrth wnter. If flushing fails to remove rubbing alcohol. If rash IS n l ld .  apply calamine or other soothing 
the object, apply ad ry ,  pr&ective dressing and consult a skin lotion. If a severe reaction ,.xcurs. sect  medical attention. 
physician. 

Chemicals . Flcod the eye thoroughly with water for 1 5  minutes. P m a m  W O U N D S  It puncwe  wound is deeper 

Cover the eye with a dry pad and seek medical attention. than skin surface, seek medical atrer..ion. Serious rnfecrion can 
arise unless proper treatment is r ece~ \ed .  

F ' lhTiNG Keep the vicrim lying down. Loosen 
tight clorhing. If victim vomits, roll him oat0  his side or mrn SPRAINS Elevate injured p a n  ana apply ice bag or cold 

his head to the side. lf nccessaw wipe out his mouth. Mvntain packs. W NOT SOAK IN HOT WATER If parn and swelling 

an open airway Bathe his face gently with cool water.  Unless persist, seek medicd attcntion. 

recovery is prompt, leek medical attention. 
U N C O N S C I O U S K E S S  Never ancrr.pt to give anv. 

m \ m S  Deformity of an injured part usually thing by mouth. Keep victim lytng flat, maintain open airway 
If victim is not breathing provide artificial resprrarion by mouth 

means a fracrure. If fracture is suspected, splint the pan .  DO to mouth breaching and call an emergency squad as soon as 
'NOT .4llEMPT TO MOVE INJURED PEEISON; seek medical possible. 
attcntion immediately. 
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EMERGENCY PHYSICIAN ACCESS PLAN 

MCAS, CHERRY POINT, NORTH CAROLINA 

(1) MONDAY THROUGH FRIDAY, 8:OOA.M. - 4:00 P.M. (Central Standard Time) 

Dial the (412) 648-3240 number. When answered state that: 

(a) you are calling from NUS Corporation; 

(b) this is an emergency call. 

Program staff wil l  be alerted how t o  contact the physician designated t o  provide 

emergency coverage on that day. Collect calls wi l l  be accepted. 

(2) EVENINGS, WEEKENDS AND HOLIDAYS: 

Dial the (412) 648-3240 number. An operator from the answering service wil l  answer the 

telephone. Do the following. 

(a) Tell the operator that  you are calling from NUS Corporation.. 

(b) Tell the operator that  this is an emergency call. 

(c) Give her your name. 

(d) Give her the telephone number where the physician is to  call. Be certain that she 

has written the correct number (area code and seven digits). 

(e) If you do not receive a call back within 15 minutes, place a second call t o  

(41 2) 648-3240. 

Collect calls wil l  be accepted. 

(3) SITUATIONS WHERE EMPLOYEE REQUIRES IMMEDIATE TRANSPORT TO A HOSPITAL: 

If the situation is life-threatening, i.e., cardiac arrest or person not breathing, call the 

emergency medical services system and transport the person to  the nearest hospital w i th  

advanced life support capabilities. 

Report the accident t o  the Site Safety Officer, and the Office Health and Safety 

Supervisor 

Develop safe operating procedures t o  prevent a recurrence 

File incident report w i th  HSO Pittsburgh, Pennsylvania 
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